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1. Introduction 
The seismic observation system at Syowa Station is 
schematically illustrated in Fig. 1. There are two types of 
seismometers, called SP. ( short period) or HES with the natural 
period of 1 s of the pendulum and called LP (long period) or PELS 
with the natural period of 12 s. The system was maintained by K. 
Uchida through the wintering of JARE-27 (February 1986 - January 
1987). 
The coordinates of seismographic vault are 69 °00'31.7"S in 
latitude and 39 ° 35 '31. 6 "E in longitude. 
above the mean sea level. 
2. Data 
The elevation is 20 m 
The overall frequency response and the magnification of the 
short-period and long-period seismographs (Z, N-S and E-W 
components) are shown in Fig. The system clock was not 
connected to the recovered UTC from NNSS satellites (see Fig. 1) 
and the calibration was made by the short-wave receiver. The 
accuracy of the read-out data can be estimated as 0.2 s. 
Considering
0 the delay time of 1-2 years between the publication 
of this report and the observing wintering period, which is 
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inevitable from the restriction of transport ability between 
Tokyo and Syowa Station, 
Epicenters) reports by 
the PDE (Preliminary Determination of 
NEIS (National Earthquake Information 
Center) are referred and only the tele-seismic events are edited. 
The graphic display outputs of the local events around Syowa 
Station are excluded from this report. 
2.1. Read-out data 
The onset of the all events detected on the moni taring 
seismogram was picked from the pen-monitor records. The onset 
times of P-arrivals were by Ms. Y. Shudo and they are listed in 
Table 1. Symbols E and I in the phase column denote weak and 
sharp onsets, respectively. The direction of the initial ground 
motion is denoted by + for the upward direction and - for the 
downward direction. Arrival time is in UTC. 
2.2. Digital data in a 9-track computer compatible tape 
The current seismic observation system at Syowa Station can 
give us tele-seismic wave forms in a large computer compatible 
9-track digital tape. Amplified seismic signals in Fig. 1 are 
analog-to-digital converted with the sampling rate of 10 points 
per second for the short-period and 1 point per second for the 
long-period components. The relation between the input voltage 
to the computer and the hexadecimal number is given in Table 2. 
The digital data acquisition system is controlled by the 
event-triggering method of STA/LTA ratio (Peterson et al., 1976) 
which is programmed in a micro-computer. The obtained original 
data consisted of 5 volumes of 1200 ft (1600 bpi) magnetic tape 
and the tele-typewri ter message of the triggered events. The 
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original tapes are compiled by considering the PDE reports and 
edited into one volume of Non Label tape for the user. The 
edited tape contains tele-seismic wave forms of 40 events 
detected at Syowa Station. The 40 events are listed in Table 3 
and their locations are mapped in Fig. 3. 
In the appendix, examples of waveform output of each event 
(10 blocks) to the graphic display are shown. Explanation of the 
output is given in the No. 1 sheet. As inferred from the graphic 
display outputs, some events have an erroneous gap of 1 block 
data-length just after the onset portion of 1 block data-length 
seismic signals, which might have come from the malfunction of 
the micro-computer and can be corrected by the users' software 
programs. 
Reference 
Peterson, J., Butler, H.M., Holcomb, L.G. and Hutt, C.R. (1976): 
The Seismic Research Observatory. Bull. Seismol. Soc. Arn., 
.§_§_, 2049 - 2068. 
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Fig. 1. The seismic observation system at Syowa Station. 
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Fig. 2. Over-all frequency responses of the short-period and the 
long-period seismographs. 
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Fig. 3. Epicenters of the 40 events. 
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Date Phase Arrival time 
h m s 
Jan. 01 EPZ 00 03 29.3 
EPZ 00 46 00.6 
EPZ 01 33 55.7 
EPZ 02 10 05.1 
+IPZ 02 37 08.5 
EPZ 03 26 33.3 
EPZ 05 55 37.5 
EPZ 06 14 42.0 
EPZ 06 34 04.4 
EPZ 06 46 52.2 
EPZ 11 51 14.9 
EPZ 12 00 22.3 
EPZ 16 58 15.9 
EPZ 18 12 26.5 
EPZ 18 49 06.6 
-IPZ 19 12 53.6 
EPZ 20 47 11.3 
EPZ 21 05 10.1 
+IPZ 22 30 17.8 
-IPZ 22 40 08.9 
EPZ 23 41 42.6 
EPZ 23 52 53.2 
Table 1. Read-out data. 
Date Phase Arrival time 
h m s 
Jan. 02 -IPZ 00 38 12.2 
EPZ 01 17 16.4 
EPZ 01 28 40.1 
EPZ 02 20 30.1 
EPZ 02 44 55.2 
+IPZ 02 57 39.1 
-EPZ 04 35 30.6 
+EPZ 07 49 15.7 
EPZ 14 21 02.7 
EXZ 15 42 50.8 
+EPZ 16 08 08.8 
+EPZ 17 22 26.1 
EPZ 20 07 09.3 
LP EPZ 20 08 17.6 
-EPZ 21 15 28.1 
+EPZ 21 36 12.2 
+IPZ 23 00 56.7 
03 +IPZ 00 33 46.1 
EPZ 02 31 48.2 
LP-IPZ 02 31 49.2 
EPZ 03 59 44.5 
EPZ 04 18 59.6 
Date Phase Arrival time 
h m s 
Jan. 03 LP EPZ 09 56 03.6 
EPZ 09 56 16.0 
-EPZ 14 20 47.7 
+IPZ 16 10 39.4 
-EPZ 17 04 09.2 
EPZ 19 41 32.4 
+EPZ 20 54 19.2 
EPZ 22 11 06.3 
'EPZ 23 01 46.6 
-EPZ 23 05 03.5 
04 EXZ 10 05 34.2 
LP+IPZ 10 05 33.4 
EPZ 13 49 13.4 
LP+IPZ 13 57 13.5 
EPZ 14 40 04.6 
EPZ 19 16 08.5 
EPZ 23 04 38.6 
05 EPZ 01 07 32.9 
+IPZ 08 12 53.0 
LP+IPZ 08 12 53.0 
LP+ILZ 08 18 39.5 
LP+IRZ 08 19 21.4 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Jan. 05 +EPZ 08 21 18.9 Jan. 09 EPZ 00 15 01.4 Jan. 11 EPZ 04 56 28.1 
EPZ 08 31 01.6 EPZ 01 18 50.2 EPZ . 06 13 02.4 
EPZ 14 58 35.2 -EPZ 02 26 14.8 EPZ 10 22 37.5 
EPZ 16 05 05.3 +EPZ 07 03 08.1 EPZ 17 20 20.1 
EPZ 16 29 08.5 EPZ 11 41 13.1 12 +IPZ 05 41 06.0 
06 EPZ 12 28 58.8 EPZ 12 49 45.6 +IPZ 07 04 06.0 
+EPZ 16 59 27.1 EPZ 12 56 47.4 EPZ 09 16 08.2 
-EPZ 18 53 23.6 EPZ 13 08 39 .• 2 -IPZ 10 45 26.6 
EPZ 19 00 39.5 +EPZ 14 03 49.4 +IPZ 14 22 44.9 
07 -EXZ 08 21 27.6 10 EPZ 04 21 21.2 +EPZ 14 25 37.1 
EPZ 09 07 35.3 EPZ 07 08 00.2 EPZ 22 51 29.4 
EPZ 10 50 40.0 EPZ 07 19 55.0 +IPZ 23 13 47.2 
EPZ 11 49 56.6 EPZ 07 44 02.5 13 EPZ 00 21 38.6 
EPZ 11 55 22.2 EPZ 09 18 05.l EPZ 05 40 06.4 
EPZ 19 18 09.4 EPZ 10 33 13.2 +IPZ 06 18 23.1 
EPZ 20 07 58.1 EPZ 15 20 19.4 +EPZ 13 23 35.2 
08 EPZ 03 53 12.3 EPZ 17 05 37.6 +IPZ 15 20 15.5 
EPZ 04 52 57.1 -IPZ 17 29 45.8 EPZ 15 20 51.6 
EPZ 15 43 02.8 EPZ 18 57 24.6 BPZ 15 45 28.2 
EPZ 16 18 22.1 +IPZ 22 21 09.9 EPZ 16 21 59.3 
EPZ 16 21 49.2 LP+IPZ 22 21 10.0 EPZ 16 25 13.2 
EPZ 19 35 07.2 11 EPZ 03 17 56.2 EPZ 18 12 29.2 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Jan. 13 +IPZ 19 28 50.5 Jan. 15 +EPZ 23 11 15.2 Jan. 17 EPZ 19 14 53.1 
F.PZ 22 44 13.9 16 -EPZ 03 36 50.2 -EPZ 21 01 30.1 
+IPZ 23 35 13.2 +EPZ 05 21 43.4 18 -EPZ 02 18 52.0 
14 EPZ 03 53 58.8 +EPZ 07 21 00.6 +EPZ 05 01 18.9 
EPZ 06 27 59.2 +IPZ 08 02 09.4 EPZ 05 25 12.2 
EPZ 08 24.39.2 EPZ 09 25 26.2 EPZ 08 08 58.6 
EPZ 08 39 21.1 EPZ 10 11 33.9 -EPZ 11 12 27 .o 
+EPZ 09 28 58.8 EPZ 14 45 24.4 -EPZ 20 08 05.5 
EXZ 10 47 11.5 EPZ 16 00 28.1 EPZ 22 22 41.6 
I EPZ 16 54 00.8 +IPZ 16 10 22.9 19 +EPZ 00 59 03.3 
00 +EPZ 17 20 12.2 +EPZ 16 40 59.3 EPZ 01 26 40.4 
-EPZ 23 25 51.5 EPZ 19 13 21.2 EPZ 03 49 29.1 
15 EPZ 06 16 10.1 -EPZ 21 31 35.2 -EPZ 08 00 34.2 
EPZ 11 04 49.2 17 +EPZ 01 34 04.5 +EPZ 09 12 15.5 
-EPZ 11 07 12.3 +EPZ 02 08 25.9 -EPZ 18 41 00.1 
-EPZ 11 45 29.3 -IPZ 02 37 56.7 +EPZ 18 44 52.1 
+EPZ 12 30 01.2 +IPZ 04 27 54.2 EPZ 20 10 08. 2 
-IPZ 20 29 41.1 +IPZ 07 31 18.0 EPZ 20 37 58.1 
LP-IPZ 20 29 41.5 +IPZ 08 30 21.4 EPZ 21 43 24.1 
LP IXZ 20 30 08.5 -IPZ 14 45 08.6 EPZ 22 55 37.2 
LP ILZ 20 57 26.8 EPZ 15 03 32.4 20 EPZ 00 19 49. 2 
LP EPZ 20 59 15.9 -IPZ 17 33 05.3 EPZ 00 30 45.3 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m ,  s h m s 
Jan. 20 EPZ 00 58 04.1 Jan. 21 EPZ 13 13 10.4 Jan. 23 EPZ 16 33 56.3 
EPZ 01 32 18.3 EPZ 15 10 29.1 EPZ 18 43 34.6 
EPZ 02 27 57.2 EPZ 17 23 06.3 EPZ 19 25 02.2 
EPZ 02 54 43.1 EPZ 22 03 28.5 EPZ 19 26 46.1 
EPZ 03 11 51.3 LP EPZ 22 03 29.7 EPZ 20 10 28.1 
EPZ 10 36 09.1 EPZ 22 33 55.1 +EPZ 21 37 34.5 
EPZ 16 13 46.2 EPZ 22 36 57o2 +EPZ 21 53 06.2 
+EPZ 20 47 07.2 EPZ 22 57 27.6 +EPZ 22 12 30.0 
I +IPZ 21 02 55.6 22 EPZ 12 39 40.5 EPZ 22 15 14.2 
c,o EPZ 22 13 10.4 +IPZ 15 09 57.2 EPZ 22 25 18.6 
I 
EPZ 22 31 21.5 LP+IPZ 21 19 30.5 EPZ 22 31 00.9 
EPZ 22 43 11.8 EPZ 22 11 21.5 +EPZ 22 33 00.6 
EPZ 22 52 08.9 EPZ 22 26 04.2 EPZ 23 21 59.1 
EPZ 23 08 19.5 EPZ 22 41 17.6 EPZ 23 32 05.8 
21 EPZ 02 46 14.5 EPZ 22 42 32.1 EPZ 23 33 54.2 
EPZ 05 37 02.7 EPZ 23 00 35.2 EPZ 23 40 11.5 
EPZ 08 09 29.1 -EPZ 23 22 30.1 EPZ 23 52 02.2 
LP EPZ 08 09 31. 2 23 EPZ 00 39 41.7 24 -EPZ 00 37 14.4 
LP-IPZ 08 44 36.1 -EPZ 01 22 41.1 EPZ 01 16 14.2 
EPZ 12 04 22.2 +EPZ 07 51 02.8 EPZ 01 26 00.0 
LP-IPZ 12 04 24.4 EPZ 13 40 18.3 -EPZ 06 42 32.2 
EPZ 13 12 39.4 -EPZ 15 39 59.1 EPZ 10 25 10.6 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h . m s h m s h m s 
Jan. 24 EPZ 11 29 31.1 Jan. 25 EPZ 20 27 02.1 Jan. 26 +EPZ 20 16 59.8 
LP EPZ 11 29 51.2 -EPZ 20 39 05.5 +EPZ 20 39 16.4 
EPZ 15 20 39.6 +EPZ 21 09 22.0 -IPZ 21 52 50.7 
LP EPZ 15 20 47.5 EPZ 21 20 28.5 +EPZ 21 58 26.6 
+EPZ 20 32 33.0 EPZ 21 36 58.8 +EPZ 22 00 28.4 
+EPZ 20 38 54.6 EPZ 21 47 07.9 EPZ 22 52 15.2 
LP+IPZ 20 38 54.9 EPZ 21 49 55.5 27 EPZ 00 38 23.5 
+EPZ 20 44 16.5 +EPZ 22 32 47.2 +EPZ 02 05 58.9 
+IPZ 20 49 29.4 EPZ 23 15 12.6 EPZ 04 06 35.2 
-EPZ 22 16 02.9 EPZ 23 17 05.8 -EPZ 09 19 31.4 
..... 
EPZ 23 10 55.5 26 EPZ 01 00 55.2 EPZ 20 09 29.1 
EPZ 23 56 50.8 EPZ 01 38 19.5 -EPZ 21 20 15.5 
LP+IPZ 23 56 51.0 EPZ 01 53 56.5 +EPZ 21 25 26.5 
25 EPZ 01 27 01.8 LP EPZ 01 54 25.4 +EPZ 21 48 11.0 
-EPZ 03 05 13.4 EPZ 02 59 18.5 EPZ 22 15 41.9 
+EPZ 04 48 07.8 -IXZ 03 00 08.4 EPZ 22 53 11.3 
LP+IPZ 04 48 09.8 LP-IXZ 03 00 08.8 28 EPZ 00 27 33.3 
EPZ 05 20 36.6 +IPZ 07 59 45.1 -IPZ 02 08 11.2 
+EPZ 06 45 31.0 LP+IPZ 07 59 45.1 EPZ 02 22 52.8 
EPZ 19 19 54.7 EPZ 15 16 08.2 EPZ 02 54 22.7 
+EPZ 19 34 45.4 EPZ 19 29 20.2 EPZ 03 00 00.6 
EPZ 20 16 22.0 EPZ 19 40 30.6 EPZ 04 03 22.1 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m ·  s h m s 
Jan. 28 -EPZ 12 45 02.9 Jan. 30 EPZ 00 11 57 .2 Jan. 31 +IPZ 20 17 08.1 
EPZ 15 14 09.3 EPZ 00 45 12.3 +EPZ 20 25 06.9 
+EPZ 18 35 11.4 EPZ 02 00 16.5 EPZ 22 02 05.0 
EPZ 22 06 26.2 EPZ 05 09 34.0 +EPZ 23 15 11.9 
EPZ 22 38 51.1 EPZ 06 52 10.5 Feb. 01 EPZ 00 27 18.3 
EPZ 22 57 44.0 LP EPZ 06 53 18.8 -IPZ 00 46 47.3 
29 EPZ 01 02 06.6 EPZ 07 00 15.4 EPZ 00 51 50.3 
EPZ 01 38 11.5 EPZ 07 31 11.3 EPZ 01 32 20.3 
EPZ 02 55 08.3 -EPZ 08 03 17.3 EPZ 17 09 09.6 
-EPZ 02 09 21. 2 EPZ 09 46 13.8 EPZ 19 17 51. 7 ..... 
EPZ 06 53 16.2 EPZ 15 13 11.2 EPZ 22 12 15.5 
-EPZ 15 24 52. 2 EPZ 20 23 43.5 EPZ 22 21 56.8 
EPZ 19 19 20.8 EPZ 20 51 03.2 EPZ 23 22 15.8 
EPZ 21 07 36.2 EPZ 21 13 10.5 02 EPZ 00 08 58.0 
EPZ 21 36 57.4 -EPZ 22 18 14.3 -IPZ 00 56 54.4 
EPZ 21 56 27.6 -EPZ 22 53 01.3 EPZ 00 59 22.2 
-EPZ 22 12 24.3 31 EPZ 02 07 03.6 EPZ 01 31 48.0 
+EPZ 22 23 47.3 +EPZ 14 29 06.9 +IPZ 01 56 59.8 
+IPZ 22 36 15.6 EXZ 14 43 26.3 +EPZ 02 00 15.2 
EPZ 22 44 17. 2 +EPZ 14 49 35.9 LP+IPZ 01 57 30.9 
+EPZ 22 55 02.2 +IPZ 19 15 25.5 LP IXZ 01 57 50.6 
EPZ 22 59 09.5 +IPZ 19 16 24.0 EPZ 19 03 03.0 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Feb. 02 -EPZ 21 08 11.8 Feb. 03 +EPZ 19 43 19.9 Feb. 04 +EPZ 02 31 58.4 
EPZ 21 17 54.1 -EPZ 19 46 27 .9 -IPZ 03 18 04.8 
+EPZ 22 01 35.4 -EPZ 19 53 29.9 -EPZ 17 28 48.3 
+EPZ 22 05 58.7 -EPZ 19 55 42.9 +EPZ 18 18 26.5 
03 EPZ 00 12 02.8 +EPZ 19 59 25.0 -EPZ 21 39 05.4 
+EPZ 00 19 59. 7 +EPZ 20 02 28.6 -EPZ 22 02 25.6 
-EPZ 00 23 53.4 -EPZ 20 05 31.5 -EPZ 22 09 11.3 
+EPZ 00 58 25.9 -IPZ 20 05 46.9 EPZ 23 40 52.0 
+EPZ 01 40 10.3 -IPZ 20 12 52.9 05 +EPZ 01 00 00.0 
EPZ 03 23 58.2 +IPZ 21 00 23.6 -EPZ 07 11 10.5 
EPZ 08 36 07.4 +IPZ 21 05 26.3 EPZ 13 23 18.0 
EPZ 14 43 25.7 EPZ 21 15 03.0 +EPZ 17 14 30.3 
-EPZ 16 53 55.0 -IPZ 21 29 15.7 EPZ 18 25 31.3 
EPZ 17 10 12.3 -EPZ 21 44 27.3 EPZ 19 39 18.0 
EPZ 17 50 31.3 -EPZ 22 04 01.0 EPZ 20 35 50.4 
EPZ 18 19 10.8 +IPZ 22 20 55.8 -IPZ 20 42 36.9 
-EPZ 18 21 25.3 -EPZ 22 39 25.6 EPZ 20 53 39.6 
-EPZ 18 33 45.1 +EPZ 23 03 22.0 -IPZ 21 06 00.0 
-EPZ 19 02 48.0 EPZ 23 14 39.5 06 +EPZ 04 15 42.8 
-EPZ 19 14 37.8 EPZ 23 49 04.0 +EPZ 04 17 04.8 
-EPZ 19 16 26.4 04 -IPZ 01 55 09.7 EPZ 18 16 23.0 
-EPZ 19 25 36.4 EPZ 02 28 09.3 +IPZ 20 45 21.9 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Feb. 06 LP EPZ 20 45 22.2 Feb. 07 EPZ 21 40 05.4 Feb. 09 EPZ 22 32 25.3 
EPZ 21 08 12.0 +EPZ 21 54 30.8 +IPZ 23 42 35.3 
EPZ 22 22 37.6 +IPZ 22 08 58.7 LP+IPZ 23 42 35.4 
EPZ 22 44 03.8 08 EPZ 00 23 58.6 10 EPZ 04 24 27 .4 
LP EPZ 22 44 10.5 +IPZ 00 46 19.8 EPZ 05 48 45.3 
+EPZ 22 50 07.1 +IPZ 00 50 17.0 -IPZ 06 19 52.9 
+EPZ 22 55 35.1 EPZ 00 54 04.0 +EPZ 09 48 00.5 
EPZ 23 11 27 .5 EPZ 02 11 3LO +EPZ 10 03 27.0 
-EPZ 23 46 00.6 -IPZ 05 08 11.0 +EPZ 13 46 38.3 
+IPZ 23 49 23.2 EPZ 09 35 37.3 -EPZ 16 31 37.3 
+EPZ 23 54 45.7 EPZ 16 24 56.1 -EPZ 17 13 28.3 
07 -IPZ 00 01 09.2 EPZ 20 06 49.9 -EPZ 19 43 02.6 
EPZ 00 12 50.0 -EPZ 20 21 04.0 -EPZ 20 18 27.0 
EPZ 00 26 19.0 EPZ 21 27 08.9 +EPZ 21 51 51.8 
+EPZ 00 44 00.9 -IPZ 21 36 43.0 11 +EPZ 03 57 31.8 
EPZ 00 57 11.9 EPZ 21 52 48.8 -EPZ 05 06 57.7 
-EPZ 02 01 03.6 EPZ 22 04 37.6 -EPZ 09 06 46.0 
+EPZ 02 23 56.6 +EPZ 23 55 11.8 EPZ 10 36 12.7 
+IPZ 02 41 58.6 09 EPZ 01 56 25.0 -IPZ 15 29 39.0 
EPZ 07 00 10.0 EPZ 02 06 21.0 -EPZ 17 01 14.8 
+IPZ 20 25 38.7 EPZ 19 08 02.9 -EPZ 18 44 54.0 
-IPZ 21 03 42.0 EPZ 20 09 26.4 +IPZ 19 39 36.7 
___ _____ .. 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Feb. 11 -EPZ 19 55 38.0 Feb. 13 -EPZ 19 42 06.8 Feb. 16 -IPZ 01 07 38.0 
EPZ 20 08 57.3 -IPZ 23 11 06.3 -IPZ 01 08 05.0 
-EPZ 20 59 22.2 EPZ 23 44 03.9 EPZ 01 17 22.0 
12 -IPZ 00 09 58.4 14 -IPZ 08 15 55.9 -IPZ 01 21 45.0 
-EPZ 01 14 04.7 -IPZ 12 50 57.9 +EPZ 01 26 51.4 
+EPZ 01 27 27 .4 EPZ 14 43 00.9 -IPZ 01 28 46.0 
-IPZ 01 28 40.0 EPZ 15 32 40.9 -EPZ 01 55 48.7 
-IPZ 09 14 07.7 LP+IPZ 15 32 41.5 -IPZ 01 56 12.0 
+IPZ 11 40 44.0 -EPZ 17 02 04.9 +EPZ 02 18 20.0 
EPZ 15 14 18.2 -IPZ 19 21 45.0 +EPZ 02 33 17.5 
-EPZ 16 43 13.9 -EPZ 19 54 55.6 +EPZ 02 54 53.8 
LP-IPZ 16 43 15.3 -IPZ 20 40 36.0 EPZ 03 03 54.5 
-EPZ 22 12 07.7 -IPZ 21 02 44.9 EPZ 06 36 34.0 
13 -IPZ 00 37 43.4 EPZ 21 38 34.0 +EPZ 08 52 19.8 
+EPZ 02 46 43.0 LP-IPZ 21 38 34.7 EPZ 08 52 49.8 
-EPZ 06 24 09.4 -IPZ 22 29 47.0 -EPZ 19 37 00.5 
+EPZ 11 55 20.5 +EPZ 22 30 35.0 +EPZ 20 10 43.2 
-EPZ 12 39 04.8 +EPZ 23 44 56.6 -IPZ 20 30 13.0 
-EPZ 13 35 18.0 15 -EPZ 22 06 14.6 +EPZ 20 44 18.3 
LP EPZ 13 35 31.1 16 +IPZ 00 16 05.6 -EPZ 20 52 45.7 
-IPZ 14 17 52.0 +EPZ 00 27 39.6 +EPZ 21 27 17.2 
+IPZ 19 20 53.7 EPZ 01 06 14.5 +EPZ 22 37 48.7 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Feb. 16 -EPZ 23 14 37.0 Feb. 17 -EPZ 02 33 17.0 Feb.17 -IPZ 20 27 46.0 
+EPZ 23 46 43.6 EPZ 02 58 01.4 EPZ 20 43 58.0 
17 EPZ 00 12 05.9 EPZ 03 44 12.6 EPZ 20 49 20.3 
+EPZ 00 23 18.7 +EPZ 04 03 21.7 -IPZ 20 53 45.0 
-EPZ 00 35 10.6 EPZ 04 29 19.6 EPZ 20 56 40.0 
-EPZ 00 36 55.3 -IPZ 05 14 27.8 EPZ 21 12 30.5 
+EPZ 00 44 37.2 +EPZ 05 50 44.5 EPZ 21 22 57.2 
+EPZ 00 48 35.5 EPZ 14 48 22.3 EPZ 21 23 41.5 
-EPZ 00 59 32.7 EPZ 15 16 53.0 -EPZ 21 25 14.7 
+EPZ 01 00 09.9 EPZ 15 57 56.3 -EPZ 21 30 37.5 
-EPZ 01 06 12.6 -EPZ 17 25 30.3 -EPZ 21 32 14.3 
+EPZ 01 10 55.7 -EPZ 17 33 53.8 -EPZ 21 36 13.4 
-EPZ 01 11 39.4 +EPZ 17 50 12.2 -EPZ 21 56 11.0 
-EPZ 01 25 52.5 -EPZ 18 43 42.3 -IPZ 22 24 43.0 
EPZ 01 29 24.6 -EPZ 19 10 34.0 -EPZ 22 26 04.0 
LP EPZ 01 29 22.8 +EPZ 19 23 58.4 EPZ 22 28 58.0 
EPZ 01 42 48.0 -IPZ 19 30 46.9 -IPZ 23 02 50.0 
-EPZ 01 46 31.7 +EPZ 19 45 12.8 EPZ 23 13 46.7 
+EPZ 01 47 50.7 -EPZ 19 49 28.3 +IPZ 23 23 56.8 
-EPZ 01 53 31.0 +IPZ 20 06 56.6 +IPZ 23 39 25.8 
-EPZ 02 05 27.2 +EPZ 20 24 17.3 +EPZ 23 45 37.3 
-EPZ 02 15 34.6 -EPZ 20 24 54.1 +EPZ 23 56 04.5 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Feb. 18 EPZ 00 01 27.1 Feb. 19 -EPZ 02 17 33.2 Feb. 19 +IPZ 21 55 28.8 
EPZ 01 11 03.4 -EPZ 02 30 08.3 +EPZ 22 11 09.3 
-EPZ 01 23 05.0 -IPZ 03 16 18.3 +EPZ 22 25 45.4 
+EPZ 01 32 17.7 +EPZ 03 32 08.0 -IPZ 22 27 28.5 
-EPZ 02 09 05.0 EPZ 03 55 08.7 +EPZ 22 31 26.4 
-EPZ 02 21 58.0 EPZ 03 57 29.6 -EPZ 22 33 25.2 
+EPZ 02 33 39.5 -EPZ 03 57 57.7 +EPZ 22 34 26.6 
-EPZ 09 58 01.5 EPZ 12 08 28.1 -EPZ 2-2 41 34. 2 
-IPZ 15 05 05.0 EPZ 17 53 29.1 +EPZ 23 08 03.3 
-EPZ 20 42 54.0 EPZ 18 32 04.0 +EPZ 23 26 10.8 
EPZ 21 10 01.2 -IPZ 19 04 26.2 +EPZ 23 34 08.0 
EPZ 22 04 11.5 EPZ 19 18 17.1 EPZ 23 36 50.1 
-EPZ 22 23 53.6 +IPZ 19 44 46.7 -EPZ 23 38 04.6 
+EPZ 23 54 55.4 -IPZ 19 55 43.3 -EPZ 23 38 36.3 
19 +IPZ 00 15 20.5 EPZ 20 04 28.8 +IPZ 23 39 34.3 
+IPZ 00 27 13.8 -EPZ 20 08 06.6 +EPZ 23 43 22.3 
+EPZ 00 48 16.2 -EPZ 20 18 32.4 -IPZ 23 43 39.2 
+EPZ 00 54 21.6 -EPZ 20 42 33.8 20 -EPZ 00 04 50.2 
+EPZ 00 55 49.4 -EPZ 21 16 27.1 +IPZ 00 08 14.0 
-EPZ 01 23 08.7 -EPZ 21 29 15.4 -EPZ 00 22 24.4 
+EPZ 01 51 18.9 EPZ 21 36 02.2 -EPZ 00 31 38.6 
-EPZ 02 05 19.2 +EPZ 21 43 29.1 -EPZ 00 34 39.6 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h ID '  s h m s 
Feb. 20 -EPZ 00 36 09.4 Feb. 20 -EPZ 21 42 59.6 Feb. 21 EPZ 05 37 00.7 
-EPZ 00 42 03.7 -IPZ 21 52 27.1 -IPZ 06 04 10.9 
+IPZ 00 56 59.3 EPZ 22 01 08.0 IPZ 06 26 00.3 
+IPZ 01 24 23.0 -IPZ 22 07 24.6 LP EPZ 06 26 02.5 
EPZ 02 25 13.5 -EPZ 22 28 44.4 IPZ 07 12 21.2 
EPZ 05 20 26.8 +EPZ 22 37 15.4 EPZ 15 21 38.5 
-IPZ 09 27 54.2 +EPZ 23 01 43.0 -EPZ 17 35 28. 7 
LP-IPZ 09 27 24.2 -EPZ 23 07 59.5 +EPZ 18 36 04.6 
+IPZ 12 28 13.9 +EPZ 23 33 17.5 EPZ 23 57 26.8 
1--' 
LP+IPZ 12 28 14.2 +EPZ 23 34 23.6 22 +EPZ 01 36 18.2 
+IPZ 15 29 14.1 +EPZ 23 40 02.0 EPZ 18 04 52.5 
-IPZ 16 18 06.1 +IPZ 23 46 14.0 -EPZ 18 44 18.2 
-EPZ 17 28 05.5 EPZ 23 49 44.2 +EPZ 21 43 04.0 
EPZ 17 38 58.3 21 EPZ 00 21 00.8 -EPZ 21 51 28.1 
LP EPZ 17 40 20.2 +EPZ 00 25 13.4 EPZ 21 52 36.4 
+IPZ 18 34 04.8 EPZ 00 28 05.8 -EPZ 21 53 09.3 
+IPZ 18 56 01.0 EPZ 00 43 18.8 EPZ 21 55 03.3 
+EPZ 19 28 22.7 -EPZ 00 55 03.2 EPZ 21 55 36.9 
-IPZ 19 56 35.1 -EPZ 01 11 18.1 -EPZ 21 57 47.5 
-EPZ 19 56 53.6 -EPZ 01 17 31.4 -EPZ 21 59 40.9 
-EPZ 20 21 23.5 -EPZ 01 34 06.3 -EPZ 22 02 25.8 
-EPZ 21 34 17.3 +IPZ 01 36 37.2 +EPZ 22 04 14.6 
----- -· 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Fob. 22 EPZ 22 06 09.4 Feb. 23 -EPZ 02 27 04.2 Feb. 24 -EPZ 17 01 31.1 
EPZ 22 11 41. 7 +EPZ 03 11 50.4 +IPZ 18 16 14.7 
-EPZ 22 14 28.5 +EPZ 07 13 26.1 -EPZ 18 56 15.0 
EPZ 22 15 47.4 -IPZ 16 29 13.4 +EPZ 18 58 07.1 
+EPZ 22 17 38.1 +IPZ 18 41 43.8 +EPZ 19 29 11.8 
EPZ 22 21 00.8 +EPZ 19 17 48. 7 +IPZ 19 37 00.7 
+EPZ 22 25 22.4 EPZ 20 04 27 .1 -EPZ 19 43 59.8 
-EPZ 22 31 25.6 +EPZ 20 19 18.8 +EPZ 20 04 06.4 
-EPZ 22 39 54.3 +EPZ 20 42 57 .3 -EPZ 20 15 19.2 
-EPZ 22 56 21.9 +IPZ 20 57 21.6 -EPZ 20 28 58.4 
-EPZ 23 02 02.4 +IPZ 21 06 23.0 -EPZ 22 34 06.4 
+EPZ 23 18 46.1 +IPZ 21 07 04.9 25 +EPZ 01 48 42.4 
23 -IPZ 00 54 33.2 +IPZ 22 02 12.7 -EPZ 06 28 12.2 
EPZ 01 00 04.6 EPZ 22 09 14.3 +IPZ 16 16 01.3 
+EPZ 01 12 05.4 -EPZ 22 12 18.4 +EPZ 17 57 01.4 
+EPZ 01 14 18.4 -IPZ 22 20 12.2 +IPZ 21 59 34.0 
+EPZ 01 30 21.1 +EPZ 22 27 57.3 -IPZ 22 14 10.1 
+IPZ 01 36 05.2 +EPZ 22 35 16.3 -EPZ 22 34 04.4 
+EPZ 01 38 26.6 -IPZ 22 44 21.1 +EPZ 22 58 23.6 
-EPZ 01 44 31.4 -EPZ 23 03 19.2 -EPZ 23 31 54.6 
-EPZ 01 51 23.2 24 -IPZ 00 32 34.3 26 -EPZ 00 15 14.3 
-EPZ 02 11 09.2 EPZ 12 13 10.1 +EPZ 01 15 06.1 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Vcb. 26 +IPZ 01 26 12.6 Feb. 28 EPZ 11 03 50.6 Mar. 01 EPZ 04 24 11.3 
+EPZ 04 32 07.7 -EPZ 16 34 30.3 LP EPZ 04 30 02.8 
+EPZ 18 06 17.2 -EPZ 16 58 23.1 EPZ 06 42 10.2 
-EPZ 18 46 30.3 +EPZ 18 17 30.6 +IPZ 16 54 06.3 
-EPZ 22 43 28.8 -EPZ 19 03 04.5 02 -EPZ 01 22 07.5 
27 +EPZ 00 36 23.7 -EPZ 19 37 48.3 +EPZ 02 30 13.8 
-EPZ 12 04 29.3 -EPZ 19 52 48.6 -IPZ 03 34 05.4 
-EPZ 13 07 27.7 +IPZ 20 19 18.4 LP-IPZ 03 34 08.5 
-EPZ 18 46 05.5 +EPZ 20 40 43.8 EPZ 06 00 06.7 
-EPZ 19 02 07.1 -IPZ 20 49 35.4 03 -EPZ 19 25 01.3 
I 
+EPZ 19 07 10.1 +EPZ 21 05 18.9 -EPZ 20 14 33.3 
+IPZ 19 24 12.1 +IPZ 22 03 24.4 04 EPZ 00 01 29.4 
+IPZ 19 37 59.8 -IPZ 22 48 54.3 -EPZ 01 02 22.5 
-EPZ 20 27 34.1 +EPZ 23 07 40.8 -IPZ 12 12 45.7 
-EPZ 20 27 50.8 Har.01 -IPZ 00 01 47.2 05 EPZ 02 25 49.5 
-EPZ 20 31 21.3 -EPZ 00 16 01.1 +IPZ 02 40 10.7 
-EPZ 21 54 59.2 +EPZ 00 24 37.8 -IPZ 02 50 31.5 
28 EPZ 01 14 22.3 -EPZ 00 49 08.1 -IPZ 02 58 07.1 
EPZ 02 56 41.4 EPZ 01 10 28.7 EPZ 03 04 00.1 
+EPZ 03 55 27.5 EPZ 01 37 19.5 +IPZ 03 05 39.6 
+IPZ 04 05 19.9 -IPZ 01 55 47.1 EPZ 03 48 43.5 
+EPZ 04 13 47.7 EPZ 02 07 16.1 -EPZ 04 45 16.7 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Mar. 05 -EPZ 06 02 02.4 Mar. 06 -IPZ 17 26 21. 7 Mar. 08 -IPZ 19 09 42.1 
-IPZ 08 36 16.0 -IPZ 18 24 22.1 -IPZ 22 12 52.7 
LP-IPZ 08 36 16.2 -IPZ 18 37 33.2 -EPZ 23 49 14.1 
+IPZ 16 00 19.3 +EPZ 20 34 26.1 09 +EPZ 00 06 06.7 
-EPZ 22 00 22.2 07 +IPZ 02 32 36.6 +EPZ 00 19 14.3 
-IPZ 23 07 15.4 +IPZ 02 59 54.6 +IPZ 00 56 07.9 
EPZ 23 09 25.8 +IPZ 17 18 35.5 -IPZ 01 35 22.7 
+EPZ 23 31 05.2 -EPZ 19 29 41.5 EPZ 01 40 07.5 
+EPZ 23 57 18.5 +EPZ 19 47 04.3 +EPZ 02 06 25.2 
06 +IPZ 00 01 39.1 +IPZ 19 49 50.3 -IPZ 02 18 52.5 
t-.:i .:.rrz 00 03 34.3 +EPZ 20 28 34.1 -EPZ 02 24 36.4 
+IPZ 00 24 03.3 +IPZ 21 06 40.0 +IPZ 02 30 12.5 
+EPZ 00 39 22.5 +EPZ 21 15 24.0 -IPZ 02 37 57.5 
-IPZ 00 41 38.2 -IPZ 21 48 07.3 EPZ 02 45 06.1 
+IPZ 00 52 17.6 -IPZ 21 56 56.5 -EPZ 02 54 30.7 
+IPZ 01 10 44.0 -IPZ 22 30 00.1 +IPZ 08 53 32.4 
+IPZ 01 38 02.0 +IPZ 23 11 49.3 LP EPZ 08 53 32.3 
-IPZ 01 46 18.4 -IPZ 23 50 05.2 EPZ 19 16 50.1 
+IPZ 12 44 28.8 08 +IPZ 11 29 20.0 EPZ 20 22 03.7 
+IPZ 12 47 09.3 EPZ 11 54 02.5 -lPZ 20 48 15.4 
-IPZ 15 29 48.5 +EPZ 12 52 08.7 LP EPZ 20 48 31.8 
+IPZ 16 34 30.7 EPZ 12 58 20.0 +EPZ 21 07 08.1 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m. s h m s 
Har. 09 +IPZ 21 25 13.5 Mar. 10 -EPZ 02 16 51.6 Mar. 11 LP EPZ 04 08 25.0 
-IPZ 21 40 16.3 -IPZ 02 38 01.6 +EPZ 04 20 31.6 
-EPZ 21 41 04.3 -IPZ 03 10 05.4 +EPZ 11 47 05.4 
-EPZ 22 00 32.2 -EPZ 03 11 44.2 -IPZ 18 06 00.1 
-IPZ 22 06 23.1 -EPZ 03 14 01.3 +EPZ 19 11 15.5 
-IPZ 22 22 27.0 -EPZ 03 14 52.7 +IPZ 20 31 51.6 
-IPZ 22 25 15.8 -IPZ 03 28 44.0 -IPZ 20 39 55.1 
+IPZ 22 27 43.5 +IPZ 04 31 li'.6 +IPZ 21 11 56.8 
EPZ 22 42 01.4 EPZ 10 34 05.0 -EPZ 21 15 10.2 - +EPZ 23 01 03.4 -IPZ 17 56 47.2 +IPZ 22 00 01.0 
+IPZ 23 16 51.4 +EPZ 18 28 42.2 -IPZ 22 16 39.1 
+EPZ 23 33 02.8 -IPZ 20 30 27.8 +IPZ 23 52 45.3 
+EPZ 23 45 29.3 -EPZ 20 55 39.6 12 -EPZ 00 06 19.3 
+EPZ 23 50 23.8 +EPZ 21 39 59.6 LP EPZ 00 06 20.1 
10 EPZ 00 01 24.5 -EPZ 21 55 15.3 -EPZ 00 52 03.1 
+IPZ 00 09 01.8 11 -IPZ 00 38 13.0 -EPZ 01 21 30.3 
EPZ 00 11 12.8 EPZ 00 50 09.6 -IPZ 02 33 28.4 
-EPZ 00 43 20.1 +EPZ 00 57 05.2 +EPZ 03 44 27.3 
+IPZ 00 44 24.6 -EPZ 01 09 57.7 +EPZ 03 47 06.6 
EPZ 00 47 47.0 -EPZ 02 01 49.1 +IPZ 04 16 05.2 
+EPZ 01 59 05.4 -IPZ 02 36 45.6 EPZ 05 47 56.1 
+EPZ 02 13 05.7 +EPZ 04 08 23.4 -IPZ 17 16 44.3 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Mar. 12 LP EPZ 17 16 44.5 Mar. 13 +IPZ 21 49 31.4 Mar. 15 -IPZ 02 35 10.5 
-EPZ 17 58 18.6 +IPZ 23 13 15.0 -EPZ 08 42 45. 2 
-IPZ 19 29 06.4 14 +EPZ 00 01 40.5 -EPZ 10 26 07.6 
LP EPZ 19 29 06.8 -IPZ 00 28 55.l -IPZ 11 41 17.4 
EPZ 21 37 18.1 EPZ 00 43 58.3 LP-IPZ 11 41 17.8 
-EPZ 22 05 16.1 +EPZ 01 25 49.3 -EPZ 16 10 09.4 
+IPZ 22 15 32.0 -IPZ 02 06 02.3 -EPZ 16 32 41.6 
LP EPZ 22 15 31.9 EPZ 03 11 46. 2 +EPZ 17 26 54.5 
-EPZ 23 33 30.7 EPZ 03 33 09.2 -EPZ 17 41 03.5 
EPZ 23 46 23.1 -IPZ 05 14 38.2 -EPZ 17 48 40.4 
t'v 13 +IPZ 00 01 46.2 EPZ 10 35 36.8 -EPZ 17 57 17. 7 t'v 
LP EPZ 00 01 46.8 LP EPZ 10 36 03.4 -EPZ 18 24 20.3 
-IPZ 02 23 24. 5 LP IXZ 10 37 32.2 -EPZ 18 25 55.6 
-EPZ 02 37 53.1 -IPZ 13 59 54.6 +IPZ 18 38 27.5 
+IPZ 02 52 59.0 -IPZ 17 07 46.0 LP+IPZ 18 38 27.6 
+IPZ 05 49 33.6 LP-IPZ 17 07 16.1 +EPZ 19 21 50.8 
LP+IPZ 05 49 34.6 EPZ 21 17 04.6 +EPZ 20 21 32.6 
-EPZ 12 23 21. 2 EPZ 21 35 06.6 -EPZ 20 40 58.3 
-EPZ 16 33 50.3 EPZ 23 36 17.2 +IPZ 22 44 04.2 
-IPZ 19 43 13.3 +EPZ 23 57 46.5 Mar. 16 -IPZ 02 39 44.0 
-IPZ 20 31 19.2 15 +EPZ 00 20 50.2 +EPZ 08 05 20.0 
LP EPZ 20 31 19.6 -EPZ 01 25 06.1 +EPZ 09 35 31.1 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Har. 16 EPZ 11 39 10.5 Mar. 17 +IPZ 14 56 49.2 Har. 19 -EPZ 03 38 18.0 
EPZ 20 33 44.1 EPZ 15 17 05.6 +IPZ 03 50 04.8 
EPZ 21 03 56.3 -EPZ 16 38 47.3 -EPZ 04 54 39.7 
+EPZ 21 07 21.8 -IPZ 19 54 42.5 -IPZ 05 58 02.6 
+EPZ 23 23 29.3 -IPZ 22 30 14.0 -IPZ 06 08 32.8 
-EPZ 23 35 32.5 18 -IPZ 01 18 42. 7 -IPZ 14 42 07.8 
+EPZ 23 46 09.3 -IPZ 15 23 36.3 -IPZ 15 01 30.4 
17 -EPZ 00 55 25.1 +IPZ 15 38 29.0 EPZ 15 52 29.2 
I -EPZ 05 30 36.5 +IPZ 16 02 12.2 +IPZ 16 26 34.1 
-IPZ 06 22 20.6 EPZ 17 42 21.6 -IPZ 17 36 16.1 w 
+EPZ 06 58 19. 7 -IPZ 21 16 06.3 +IPZ 17 38 18.5 
-EPZ 07 33 21.4 +EPZ 21 18 53.1 -IPZ 18 02 05.1 
-IPZ 08 26 41.3 +IPZ 21 33 56.2 -IPZ 18 07 02.1 
-IPZ 08 37 56.0 -IPZ 22 01 06.9 +EPZ 18 41 23.6 
-EPZ 08 58 09.7 +IPZ 22 18 03.3 -EPZ 18 50 42.6 
-IPZ 09 22 44.4 19 +IPZ 00 50 28.3 -EPZ 18 58 05.3 
-IPZ 09 35 40.7 -IPZ 01 20 12.6 -IPZ 20 04 51.0 
-IPZ 09 43 04.2 +IPZ 01 30 21.3 +IPZ 20 09 10.3 
+IPZ 09 52 16.2 -IPZ 01 43 57.1 -EPZ 20 27 13.1 
-IPZ 10 18 28.4 +EPZ 01 53 21.5 +EPZ 20 48 07.8 
+IPZ 13 46 55.4 +IPZ 03 04 12.1 +IPZ 21 26 16.3 
-IPZ 14 07 40.8 +IPZ 03 04 31.0 -EPZ 21 47 31.1 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Har. 19 -EPZ 22 08 07.2 Har. 20 +IPZ 01 11 56.0 Har. 20 -IPZ 04 07 17. 7 
+IPZ 22 09 21.6 -EPZ 01 31 23.8 -EPZ 04 15 24.2 
+EPZ 22 17 46.1 +EPZ 01 39 24.4 -EPZ 04 16 09.1 
+IPZ 22 20 26.4 -EPZ 01 49 55.5 -EPZ 04 24 37.7 
-EPZ 22 29 21.1 -EPZ 01 58 26.8 -EPZ 04 35 07.5 
-IPZ 22 33 11.2 -EPZ 02 08 29.3 +EPZ 04 46 08.2 
+IPZ 22 41 28.6 -EPZ 02 16 05.4 -EPZ 04 53 01.0 
+IPZ 22 58 23.3 -EPZ 02 25 19.9 -EPZ 05 13 35.3 
-EPZ 23 13 49.5 -IPZ 02 37 39.4 -IPZ 05 29 16.5 
+IPZ 23 14 26.9 -IPZ 02 42 33.5 -IPZ 05 46 42.1 
l's:> 
-IPZ 23 34 01.2 -EPZ 02 45 07.0 -IPZ 05 57 11.2 
+EPZ 23 39 11.3 -EPZ 03 03 58.8 -EPZ 06 07 34.3 
+EPZ 23 46 33.1 -IPZ 03 05 24.1 -IPZ 06 18 51. 2 
-EPZ 23 50 04.3 -IPZ 03 13 03.6 +EPZ 06 29 52.1 
+IPZ 23 58 54.7 +IPZ 03 13 52.5 +IPZ 07 01 12.9 
20 -EPZ 00 02 00.5 +EPZ 03 26 00.8 -EPZ 07 47 16.3 
-EPZ 00 16 29.8 +IPZ 03 31 43.3 -IPZ 08 24 00.7 
+EPZ 00 18 11.1 -IPZ 03 39 24.0 -EPZ 08 36 56.1 
-IPZ 00 27 32.6 +IPZ 03 41 27.3 -EPZ 08 47 12.0 
-EPZ 00 57 16.7 -IPZ 03 46 34.2 -IPZ 09 01 58.1 
-IPZ 01 03 11.0 +IPZ 03 49 22.2 +EPZ 12 51 57.4 
+EPZ 01 07 00.6 -IPZ 03 56 25.7 +IPZ 19 16 12.4 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m · s h m s 
Har. 20 -IPZ 22 15 15.5 Mar. 21 -IPZ 18 51 06.1 Mar. 22 -EPZ 20 17 51.0 
-IPZ 22 54 12.2 -IPZ 20 51 32.2 +lPZ 21 20 25.4 
21 -EPZ 00 15 08.4 -IPZ 21 46 42.8 +EPZ 23 08 36.0 
-IPZ 00 57 20.3 LP-IPZ 21 46 42.9 23 -EPZ 00 24 43.0 
+EPZ 01 06 13.0 +EPZ 22 02 08.5 -EPZ 03 08 40.0 
-EPZ 01 40 06.3 +IPZ 22 20 53.7 -IPZ 03 30 45.0 
-IPZ 02 12 00.0 -EPZ 23 06 41.3 -EPZ 03 40 15.2 
-IPZ 02 21 58.1 22 +EPZ 00 52 35.4 -EPZ 07 16 01.5 
+IPZ 03 09 14.8 -IPZ 02 47 10.1 +IPZ 07 33 12.5 
Nl 
-EPZ 03 14 18.0 -EPZ 03 33 42.3 +IPZ 07 53 56.0 
-EPZ 03 44 00.5 +IPZ 05 31 00.0 +EPZ 07 56 14.6 
-EPZ 04 04 40.3 -EPZ 09 11 20.9 -EPZ 08 12 26.0 
-EPZ 06 43 58.1 -EPZ 09 19 40.3 -EPZ 09 08 09.3 
+EPZ 08 21 15.8 -EPZ 09 32 01. 2 -EPZ 09 24 23.0 
-EPZ 08 31 06.5 +EPZ 10 13 14.9 -EPZ 09 34 42.0 
+EPZ 09 14 16.2 -EPZ 10 29 02.4 -EPZ 09 49 54.2 
+IPZ 09 45 38.3 +IPZ 12 01 28.1 -IPZ 09 52 20.0 
+IPZ 12 36 06.3 +IPZ 16 34 08.5 +IPZ 17 05 34.7 
-IPZ 13 00 15.6 +IPZ 16 58 48.2 24 -IPZ 02 41 41.3 
-IPZ 13 44 07.3 +EPZ 18 57 28.1 +IPZ 04 44 09.3 
+IPZ 15 16 48.6 -EPZ 18 58 18.1 -IPZ 14 35 19.0 
-IPZ 16 17 14.5 +EPZ 18 59 19.1 -IPZ 19 44 43.7 
IJat;e Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s ··----·--· ---·-
Mar. 24 LP EPZ 19 44 50.0 Apr. 02 -IPZ 15 45 05.2 Apr. 09 LP EPZ 20 14 01. 2 
-IPZ 20 59 30.5 -EPZ 22 22 12.3 +IPZ 22 16 35.0 
-IPZ 22 24 27. 2 03 EPZ 03 25 16.2 LP+IPZ 22 16 34.4 
')r. .... ) +IPZ 03 02 11.9 -IPZ 06 52 38.2 10 +IPZ 02 34 02.0 
EPZ 17 22 46.4 LP EPZ 06 52 38.0 LP+IPZ 02 34 02.4 
-IPZ 17 26 20.3 -IPZ 10 36 44.5 13 EPZ 16 48 52.4 
+IPZ 17 29 02.2 LP-IPZ 10 36 45.0 14 +IPZ 00 38 07.2 
26 -IPZ 21 56 06.1 EPZ 22 01 58.4 LP+IPZ 00 38 06.5 
-IPZ 22 18 58.3 LP+IPZ 22 01 58.4 EPZ 23 49 48.2 
27 -EPZ 07 29 00.3 05 EPZ 15 11 58.6 EPZ 23 52 33.7 
Ni 28 +EPZ 10 13 48.3 -IPZ 16 53 46.3 15 EPZ 11 44 05.3 
+EPZ 13 28 47.7 EPZ 20 32 40.8 -ISZ 11 47 32.0 
LP EPZ 17 22 46.4 -EPZ 23 23 23.6 LP EPZ 11 44 06. 0 
29 -IPZ 13 25 56.1 06 -EPZ 02 29 31. 2 LP ISZ 11 47 37.6 
LP-IPZ 22 18 58.4 LP EPZ 02 29 31. 2 LP 1LZ 11 47 50.0 
:rn -IPZ 09 04 46.6 07 +EPZ 07 16 33.5 EPZ 12 22 23.4 
:11 -IPZ 04 21 46.0 08 EPZ 14 22 12.4 EPZ 12 47 41.5 
Apr. 01 -EPZ oo 1a 52.3 -IPZ 18 15 29.5 EPZ 13 10 16.2 
-EPZ 03 11 34.6 LP-IPZ 18 15 29.5 EPZ l4 14 27.1 
+IPZ 10 25 :�9. 3 09 -IPZ 18 22 11.9 EPZ 14 25 59.2 
-IPZ 14 00 33.3 LP-IPZ 18 22 11.6 EPZ 15 25 31.1 
02 -EPZ 02 44 30.2 EPZ 20 14 01.4 16 EPZ 06 37 16.1 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Apr. 16 -EPZ 17 56 20.6 Apr. 24 EPZ 23 06 55.4 May 06 EPZ 17 48 41.7 
-IPZ 21 59 34.5 26 EPZ 03 12 53.8 LP EPZ 17 48 44.1 
17 EPZ 04 31 42.8 27 EXZ 03 32 47.5 07 EPZ 23 07 03.4 
EPZ 14 21 31.1 -IPZ 07 36 14.2 LP-IPZ 23 07 01.2 
18 EPZ 13 10 54.3 28 EPZ 22 02 05.5 LP ISZ 23 07 20.0 
lU +IPZ 01 22 58.9 29 EPZ 07 19 10. 2 08 EPZ 01 31 04.4 
20 EPZ 07 16 36.4 EPZ 11 47 25.3 EPZ 04 24 05.4 
LP EPZ 07 16 36.0 LP+IPZ 11 47 26.9 EPZ 05 57 12.4 
LP ESZ 07 54 26.4 30 EPZ 01 11 29.6 LP+IPZ 05 57 11.0 
EPZ 15 42 53.2 EPZ 02 21 01.1 -IPZ 14 40 31.1 
I 
EPZ 18 55 50.6 EPZ 23 17 50.5 LP-IPZ 14 50 30.9 
-IPZ 22 50 06.2 May 01 +IPZ 19 43 59.4 09 EPZ 01 28 06.4 
21 EPZ 05 08 31.2 02 -IPZ 03 15 50.6 EPZ 03 43 07.8 
EPZ 12 42 58.2 EPZ 04 08 04.3 -IPZ 09 22 10.5 
+IPZ 23 49 19.1 EPZ 06 59 28.3 EPZ 16 35 56.6 
22 -EPZ 10 11 57. 2 EPZ 10 49 55.6 LP+IPZ 16 35 55.5 
-IPZ 14 49 39.8 EPZ 15 02 04.4 10 -lPZ 12 13 07.5 
LP-IPZ 14 49 40.0 -IPZ 21 56 28.4 1 1  +IPZ 01 42 40. 7 
EPZ 18 47 36.4 03 EPZ 00 49 35.8 -IPZ 01 53 26.4 
23 EPZ 04 12 09.2 EPZ 12 04 40.2 +lPZ 16 04 15.0 
24 EPZ 12 15 54.6 04 -EPZ 01 40 16.5 EPZ 20 17 04.9 
EPZ 21 20 06.2 05 EPZ 06 44 53.5 12 EPZ 07 47 33.3 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s --
May 13 EPZ 10 09 22.2 May 25 EPZ 16 25 10.9 May 30 EPZ 10 11 49.8 
14 +IPZ 03 17 01.5 EPZ 20 34 43.6 EPZ 12 12 35.1 
EPZ 04 22 29.5 26 +EPZ 07 41 33.1 31 LP EXZ 06 01 37.2 
-IPZ 14 08 47.5 EPZ 14 28 04. 2 EPZ 08 39 53.4 
LP EPZ 18 33 29.6 -IPZ 18 52 20.2 EPZ 13 49 21.4 
15 EPZ 05 12 54.5 ISZ 19 01 44.8 June 01 EPZ 02 53 24.3 
EPZ 06 58 33.2 IXZ 19 02 00.5 LP+IPZ 02 53 24.0 
EPZ 17 01 02.5 LP-IPZ 18 52 20.0 EPZ 03 28 31.3 
17 EPZ 16 40 19.8 LP-ISZ 19 01 44.8 EPZ 07 57 03.8 
18 +IPZ 05 11 43.3 LP IXZ 19 03 02.5 EPZ 18 10 45.6 
rn -IPZ 12 47 32.1 -IPZ 19 18 00.4 EPZ 19 46 40.2 
EPZ 15 18 02.6 ISZ 19 27 28.5 EPZ 23 33 18.2 
EPZ 21 07 01.4 IXZ 19 27 34.0 02 EPZ 01 44 20.0 
LP-EPZ 21 07 01.6 +IPZ 22 22 28.6 LP+IPZ 01 44 31.8 
20 -EPZ 10 30 04.7 27 EPZ 02 19 46.3 +IPZ 18 04 31.0 
+IPZ 22 08 41.9 LP+IPZ 02 19 46.8 LP+IPZ 18 04 30.9 
21 EPZ 03 45 05.3 EPZ 02 23 31. 7 03 EPZ 01 07 49.6 
+IPZ 03 59 39.1 EPZ 04 36 03.5 EPZ 20 56 53.1 
EPZ 04 03 33.5 +IPZ 09 05 21. 2 04 EPZ 08 46 42.3 
EPZ 14 20 24. 7 ISZ 09 07 32.0 05 EPZ 04 58 02.5 
24 -EPZ 17 04 28.4 LP EPZ 09 05 21.2 EPZ 10 50 06.5 
25 EPZ 12 37 48.1 LP+ISZ 09 07 32.0 -IPZ 15 23 39.2 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
June 05 +IPZ 15 46 14.6 June 14 +IPZ 15 44 58.4 June 18 EPZ 04 43 01.2 
EPZ 16 29 41.5 EPZ 23 41 59.6 EPZ 08 25 03.2 
LP EPZ 16 29 43.5 15 EPZ 03 22 57.5 ESZ 08 25 28.8 
06 EPZ 04 10 28.5 LP EPZ 03 22 57.1 LP+IPZ 08 25 01.5 
EPZ 23 34 14.6 LP EXZ 03 53 37.2 LP-IXZ 08 25 28.2 
07 EPZ 00 57 03.5 EPZ 08 46 02.5 19 EPZ 09 29 13.3 
EPZ 02 04 51.4 EPZ 09 47 56.4 LP EPZ 09 29 12.4 
LP+IPZ 02 05 07.5 16 EPZ 05 27 24.6 EPZ 14 27 38.5 
+IPZ 04 30 40.0 -IPZ 11 00 05.0 EPZ 14 29 29.5 
EPZ 11 52 58.6 LP-IPZ 11 00 06.0 -IPZ 18 24 49.5 
09 EPZ 02 24 19.1 LP ISZ 11 02 06.4 LP-IPZ 18 24 49.6 
EPZ 06 42 15.5 EPZ 17 21 53.6 LP+ISZ 18 25 28.5 
+IPZ 09 11 28.3 -IPZ 23 15 44.0 +IPZ 20 13 36.5 
11 EPZ 03 12 07.5 17 +IPZ 01 02 21.1 EPZ 23 30 19.6 
LP EXZ 03 51 42.8 LP+IPZ 01 02 21.0 LP+IPZ 23 30 18.5 
LP EXZ 14 40 54.4 +IPZ 04 05 05.3 20 -IPZ 02 49 36.6 
12 EPZ 07 50 56.4 -IPZ 10 51 34.8 -IPZ 18 47 24.3 
+IPZ 13 53 03.5 LP-IPZ 10 51 34.5 LP-IPZ 18 47 24.0 
13 EPZ 20 08 59.8 +IPZ 18 26 26.2 21 EPZ 19 24 23.2 
14 -IPZ 03 56 21.8 LP+IPZ 18 26 27.1 23 +IPZ 17 17 27.2 
LP-IPZ 03 56 20.9 -EPZ 18 31 52.6 EPZ 21 48 40.4 
LP EXZ 04 05 23.2 EPZ 20 24 14.5 24 EPZ 03 12 06.8 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
June 24 LP EPZ 03 12 06.8 June 29 EPZ 02 16 40.2 July 04 EPZ 02 16 27.5 
-IPZ 03 24 25.7 EPZ 02 28 17.4 06 EPZ 16 32 42.2 
EXZ 03 24 54.0 EPZ 12 09 50.7 07 EPZ 12 46 39.3 
LP-IPZ 03 24 25.6 EPZ 14 21 08.3 EPZ 16 39 09.5 
LP IXZ 03 31 11.3 EPZ 15 12 24.6 LP+IPZ 16 39 11.6 
EPZ 07 09 03.5 LP+IPZ 15 12 26.0 08 -IPZ 04 40 07.8 
EPZ 08 09 12.1 EPZ 15 13 01. 7 LP-IPZ 04 40 07.9 
+IPZ 12 36 28.3 -IPZ 21 58 34.1 EPZ 09 40 15.6 
EPZ 17 47 24.5 ISZ 21 58 46.4 LP EPZ 09 40 15.1 
EPZ 17 51 24.0 LP-IPZ 21 58 34.0 EPZ 11 04 58.8 
LP-IPZ 17 51 23.5 LP-ISZ 21 58 46.4 -EPZ 20 51 10.3 
EPZ 19 43 13.2 July 01 EPZ 01 02 16.5 09 EPZ 17 30 38.4 
LP-IPZ 19 43 13.6 EPZ 01 19 56.8 +IPZ 23 23 55.4 
25 +IPZ 20 47 24.8 +IPZ 05 15 56.0 LP+IPZ 23 23 55.0 
LP+IPZ 20 47 24.5 LP+IPZ 05 15 56.0 10 +IPZ 01 42 36.3 
26 +IPZ 20 10 55.0 -IPZ 06 15 44.1 LP EPZ 01 42 37.5 
27 +IPZ 03 21 38.3 LP EPZ 06 15 43.5 EPZ 08 14 15.9 
28 -IPZ 05 16 13.7 02 EPZ 12 59 00.6 EPZ 15 18 40.2 
-ISZ 05 26 18.2 LP EPZ 12 59 00.9 1 1  +IPZ 07 28 53.4 
LP EPZ 05 16 13.2 -IPZ 20 58 15.0 LP+IPZ 07 28 53.5 
LP-ESZ 05 26 17 .5 LP-IPZ 20 58 14.5 +IPZ 08 37 42.6 
EPZ 07 08 05.5 03 -IPZ 00 58 12.8 LP+IPZ 08 37 42.4 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
July 11 -EPZ 11 29 05.3 July 19 EPZ 07 13 14.5 July 22 LP EPZ 06 09 11.6 
12 +EPZ 10 28 41.9 LP+IPZ 07 13 13.6 EPZ 13 00 55.5 
+IPZ 10 30 35.2 +IPZ 08 01 11.3 23 +IPZ 07 43 16.3 
13 +IPZ 10 25 50.5 EPZ 22 52 31.3 LP+IPZ 07 43 26.5 
EPZ 14  06 34.6 ISZ 22 53 12.0 24 EPZ 01 32 37.4 
14 EPZ 00 49 46.1 LP-IPZ 22 52 31. 2 EPZ 02 20 00.1 
-IPZ 17 13 46.3 LP-ISZ 22 53 12.0 EPZ 14 39 17.8 
15  EPZ 01 29 16.Z 20 EPZ 14 49 27.2 EPZ 14 57 53.7 
16 -IPZ 12 53 50.8 LP-IPZ 14 49 27.2 25 EPZ 02 33 30.7 
LP-IPZ 12 53 50.8 -IPZ 18 14 08.6 EPZ 22 04 03.6 
LP ISZ 13 04 04.4 LP-IPZ 18 14 08.8 26 EPZ 11 55 02.6 
EPZ 16 57 24.5 EPZ 19 07 24.3 -IPZ 15 01 30.7 
17 +IPZ 21 19 39.8 EPZ 19 52 02.5 27 +IPZ 10 55 28.0 
LP+IPZ 21 19 36.4 EPZ 21 45 37.4 LP+IPZ 10 55 28.0 
18 EPZ 01 26 40.1 21 +IPZ 12 24 01.0 LP+ISZ 10 55 54.4 
EPZ 15 17 09.2 -IPZ 15 02 07.5 EPZ 13 09 53.7 
LP-EPZ 15 17 09.2 LP-IPZ 15 02 07.6 EPZ 23 59 08.6 
EPZ 22 34 29.8 EPZ 22 26 59.2 28 EPZ 20 39 49.3 
19 +IPZ 06 18 42.4 22 -IPZ 02 24 20.8 30 EPZ 21 30 02.4 
ISZ 06 22 09.8 LP-IPZ 02 24 21.0 LP+IPZ 21 30 02.4 
LP+IPZ 06 18 42.4 EPZ 04 09 36.5 EPZ 22 22 10.6 
LP-ISZ 06 22 09.6 EPZ 06 06 52.0 LP EPZ 22 22 10.0 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
July 30 EPZ 23 03 08.5 Aug. 01 LP-IPZ 07 05 03.6 Aug. 09 EPZ 04 58 15.2 
LP+IPZ 23 03 08.4 EPZ 14 20 50.2 LP EPZ 04 58 15.2 
EPZ 23 40 19.6 LP+IPZ 14 20 49.6 10 +IPZ 04 53 45.0 
LP+IPZ 23 40 19.2 EPZ 20 31 26.1 ISZ 04 54 14. 2 
31 EPZ 00 17 08.5 02 EPZ 12 54 15.5 LP+IPZ 04 53 45.2 
LP+IPZ 00 17 07.2 LP-IPZ 12 54 15.6 LP+ISZ 04 54 15.6 
EPZ 04 04 47.5 +IPZ 20 41 08.1 EPZ 23 47 45.6 
LP-IPZ 04 04 47.6 LP+IPZ 20 41 06.8 ISZ 23 48 30.8 
EPZ 04 32 03.1 LP+ISZ 20 45 46.4 IXZ 23 51 56.7 
EPZ 07 42 23. 7 03 EPZ 13 49 13.5 LP EPZ 23 47 33.6 
w LP-IPZ 07 42 24.0 LP EPZ 13 49 10.0 LP ISZ 23 48 30.0 
EPZ 09 41 50.2 05 EPZ 02 16 01.5 +IPZ 23 54 26.9 
LP+IPZ 09 41 50.0 EPZ 14 53 47.2 LP EPZ 23 54 28.4 
EPZ 14 55 26.7 LP-IPZ 14 53 47.2 11 EPZ 01 14 57.6 
EPZ 16 39 44.3 -IPZ 18 39 05.2 EPZ 03 04 51.3 
EPZ 18 35 03.4 +IPZ 21 18 07.3 EPZ 03 53 10.8 
LP-IPZ 18 35 03.2 06 EPZ 00 26 12.2 EPZ 05 38 56.2 
EPZ 19 38 27.2 -IPZ 09 19 33.8 EPZ 06 15 42.2 
LP+IPZ 19 38 28.0 LP-IPZ 12 25 51.6 +J.PZ 22 17 39.7 
Aug. 01 EPZ 01 15 56.0 07 +IPZ 07 00 57.2 12 EPZ 20 34 32.7 
LP+IPZ 01 15 54.0 EPZ 07 02 36.8 LP EPZ 20 34 32.8 
EPZ 07 05 03.4 08 EPZ 04 29 39.2 EPZ 22 43 26.8 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Aug. 13 EPZ 11 28 20.6 Aug. 16 ESZ 17 32 25.5 Aug. 18 EPZ 08 50 55.2 
EPZ 20 22 52.5 LP EPZ 17 31 58.4 EPZ 14 29 15.2 
14 EPZ 01 00 36.6 LP+ISZ 17 32 25.4 EPZ 15 58 38.3 
LP EPZ 01 00 35.5 +IPZ 20 37 07.9 19 LP+IPZ 00 42 04.0 
LP EPZ 12 45 07.1 EPZ 21 21 29.4 20 EPZ 06 08 35.6 
EPZ 13 02 45.4 EPZ 23 37 37.7 -IPZ 07 18 06.5 
EPZ 19 52 14.2 17 EPZ 10 25 43.4 LP-IPZ 07 18 06.4 
LP+IPZ 19 52 14.4 EPZ 10 39 39.5 LP+ISZ 07 18 28.2 
LP ESZ 19 56 04.3 EPZ 11 49 47.0 EPZ 10 22 34.5 
w 
20 04 17.0 15 40 45.8 w LP IXZ +IPZ LP EPZ 10 22 36.4 
I 
EPZ 20 59 47.4 LP+IPZ 15 40 44.8 21 EPZ 02 28 31.3 
EPZ 22 53 30.2 EPZ 15 44 21.3 22 EPZ 07 06 34.3 
EPZ 23 08 10.4 LP+IPZ 15 44 22.0 EPZ 12 56 47.2 
LP+IPZ 23 08 1 0 . 0  EPZ 16 05 13.5 ')') _ Tn7 '>'> en 1 .,  ., "" -.1.1" 1.. £<) O,;J .l i> o i> 
15 -IPZ 00 53 19.9 LP+IPZ 16 05 14.5 LP-IPZ 23 59 13.2 
IXZ 00 53 47.4 LP EPZ 16 34 07.2 24 EPZ 10 57 25.5 
LP-IPZ 00 53 19.8 +IPZ 19 08 26.2 LP EPZ 10 57 24.5 
LP+ISZ 00 53 44.0 ISZ 19 08 52.5 EPZ 13 15 46.3 
EPZ 07 53 46.3 EPZ 19 16 40.5 25 EPZ 19 42 06.3 
LP-IPZ 07 53 45.6 EPZ 21 27 36.3 26 +IPZ 06 50 51.6 
EPZ 23 46 28.5 18 +IPZ 02 12 42.6 EPZ 22 42 38.5 
16 EPZ 17 31 58.5 LP+IPZ 02 12 42.8 LP EPZ 22 44 22.5 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Aug. 26 EPZ 23 14 54.0 Sep. 04 +IPZ 20 01 12.3 Sep. 07 EPZ 10 47 37.8 
27 EPZ 10 53 23.4 EPZ 20 04 35.1 EPZ 19 29 00.8 
LP EPZ 10 53 23.2 EPZ 21 01 37.1 EPZ 20 17 04.6 
EPZ 23 37 57.4 EPZ 23 08 53.2 09 +IPZ 10 30 54.0 
28 EPZ 00 24 20.8 05 EPZ 02 53 23.4 LP+IPZ 10 30 53.6 
29 EPZ 04 42 06.0 LP EPZ 02 53 22.8 EPZ 10 34 03.2 
30 EPZ 05 15 29.5 LP-ISZ 02 54 16.4 EPZ 10 49 12.4 
EPZ 21 43 13.7 +IPZ 06 16 33.0 10 -IPZ 05 08 02.9 
ISZ 21 46 59.6 LP+IPZ 06 16 32.8 EPZ 13 02 12.5 
LP+IPZ 21 43 09.0 EPZ 16 50 30.4 -IPZ 17 12 32.4 
w 
LP IXZ-1 21 46 59.6 EPZ 18 20 43.2 +IPZ 20 29 59.9 
LP IXZ-2 21 47 50.9 EPZ 20 19 19.2 1 1  EPZ 00 31 36.2 
LP EPZ 21 57 14.0 EPZ 20 36 31.2 LP-EPZ 00 31 34.8 
-IPZ 23 08 26.3 EPZ 20 48 38.2 LP rxz 00 43 53.5 
31 EPZ 00 40 27.6 EPZ 20 56 04.8 LP IRZ 01 09 41.4 
EPZ 05 55 42.4 06 EPZ 06 10 49.1 EPZ 18 06 57.2 
LP EPZ 05 55 42.4 -IPZ 09 04 46.0 12 EPZ 10 51 21.5 
EPZ 14 47 25.4 LP-IPZ 09 04 45.6 13 EPZ 00 17 17.5 
Sep. 01 EPZ 02 27 25.3 EPZ 12 19 01.4 LP EPZ 00 17 17.6 
02 EPZ 05 19 00.4 EPZ 23 44 31.3 EPZ 00 22 01.5 
EPZ 08 31 06.5 07 +IPZ 02 26 03.0 LP EPZ 00 22 03.2 
04 EPZ 19 27 38.4 LP EPZ 02 26 02.4 +IPZ 09 34 45.3 
Oate Phase Arrival time Date Phase 
h m s 
Sep. 13 LP+IPZ 09 34 45.2 Sep. 16 EPZ 
-IPZ 15 28 42.0 17 +IPZ 
LP-IPZ 15 28 41.6 LP+IPZ 
LP ISZ 15 29 31.6 EPZ 
EPZ 18 12 05.6 LP EPZ 
LP+IPZ 18 12 05.6 18 EPZ 
14 -IPZ 00 17 24.7 LP EPZ 
LP-IPZ 00 17 24.8 EPZ 
EPZ 01 00 45.2 LP EPZ 
EPZ 16 40 24.4 +IPZ 
I 
+IPZ 21 11 31.0 LP+IPZ 
LP+IPZ 21 11 30.8 EPZ 
15  EPZ 09 00 45.0 -IPZ 
LP+lPZ 09 00 45.2 LP EPZ 
I G  EPZ 02 29 53.6 EPZ 
ISZ 02 30 33.6 EPZ 
LP EPZ 02 30 03.2 LP EPZ 
LP ESZ 02 30 33.2 19 EPZ 
EPZ 18 38 53.4 LP EPZ 
LP EPZ 18 38 54.4 21 EPZ 
LP ESZ 18 39 49.6 LP EPZ 
EPZ 21 07 34.4 EPZ 
Arrival time Date 
h m s 
21 15 07.3 Sep. 21 
06 57 33.0 
06 57 32.4 22 
21 37 28.2 
21 37 27.6 
06 12 05.0 
06 12 05.2 23 
07 09 48.7 
07 09 48.6 
12 23 26.4 
12 23 25.2 
12 40 50.5 
14 48 45.8 
14 48 45 . 6  
20 19 53.2 24 
22 31 54.3 
22 31 53.6 
12 22 21.5 
12 22 22 . 8  
03 03 39.3 
03 03 40.4 25 
09 23 43.8 
Phase 
LP EPZ 
EPZ 
EPZ 
+IPZ 
LP+IPZ 
EPZ 
+IPZ 
LP+IPZ 
EPZ 
LP EPZ 
EPZ 
LP+IPZ 
EPZ 
LP-IPZ 
+IPZ 
LP+IPZ 
EPZ 
LP EPZ 
EPZ 
LP EPZ 
EPZ 
EPZ 
Arrival time 
h m s 
09 23 47.2 
19 32 58.0 
01 59 47.5 
16 27 25.3 
16 27 25.2 
18 30 11.2 
06 08 30.7 
06 08 30 . 4  
10 11 14.3 
10 11 13.2 
12 01 45.5 
12 01 45.6 
13 43 00.5 
l 'l  ,1 'l  (\1 � 
.a. v  --i.v v .a. . v  
14 31 39.0 
14 31 39.2 
15 33 08.0 
15 33 08.0 
16 24 10.4 
16 24 10.4 
12 42 48.0 
17 19 07 .4 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Sep . 25 EPZ 20 19 21.3 Oct. 02 EPZ 07 10 30.4 Oct. 05 EPZ 20 48 17.5 
LP EPZ 20 19 22.0 EPZ 20 28 39.3 LP EPZ 20 48 17. 2 
27 EPZ 13 48 24.0 LP-IPZ 20 28 39.2 06 EPZ 07 17 11.0 
LP-IPZ 13 48 24.0 03 EPZ 09 39 14.2 LP+IPZ 07 17 11. 2 
EPZ 15 08 05.6 LP+IPZ 09 39 14.0 -EPZ 08 55 36 .5  
LP+IPZ 15 08 05.6 +EPZ 14 13 22.6 -EPZ 22 30 24. 0 
28 EPZ 11 24 17 .5 +EPZ 21 17 12.3 07 +EPZ 09 46 37.4 
LP EPZ 11 24 17 .6 04 -IPZ 02 13 08.2 -EPZ 10 30 49.7 
29 EPZ 06 44 12.0 LP-IPZ 02 13 08.0 EPZ 14 16 32. 4  
LP+IPZ 06 44 12.0 EPZ 07 49 30.4 LP EPZ 14 16 32.0 
EPZ 21 54 43.7 +IPZ 09 21 49.0 08 EPZ 00 29 16. 0  
30 EPZ 00 00 20.6 EPZ 12 36 56.5 LP EPZ 00 29 16 . 4  
-IPZ 05 22 31 .0 05 +EPZ 00 07 33.4 +IPZ 08 36 17.5 
ISZ 05 22 40.4 EPZ 02 16 01.0 LP+IPZ 08 36 17. 2 
LP-IPZ 05 22 30.8 LP+EPZ 07 34 16.0 EPZ 14 08 39. 2  
LP ISZ 05 22 40.4 EPZ 13 28 23.0 EPZ 17 24 51.8 
EPZ 05 44 07.6 LP EPZ 13 28 22.8 LP EPZ 17 24 54.8 
+IPZ 22 49 40.0 EPZ 19 00 50.3 09 -IPZ 04 15 37.2 
LP+IPZ 22 49 40.0 LP EPZ 19 00 50.4 EPZ 05 54 46.2 
Oct . 01 +IPZ 03 35 34.2 LP ESZ 19 02 21. 2 +EPZ 12 28 57.3 
EPZ 13 12 03.0 EPZ 19 30 25.4 +IPZ 14 10 40.0 
02 +IPZ 00 23 17 . 2 EPZ 19 39 38.3 EPZ 14 53 23.3 
Uate Phase Arrival time Date Phase 
h m s 
Oct. 09 LP EPZ 14 53 23.6 Oct. 14 LP-IPZ 
EPZ 16 45 39.2 15 EPZ 
10 -IPZ 06 27 32.4 EPZ 
LP-IPZ 06 27 32.8 LP EPZ 
EPZ 17 59 58.5 EPZ 
LP EPZ 18 00 02.0 LP EPZ 
11 EPZ 02 46 10.6 16 EPZ 
LP EPZ 02 46 13.2 LP EPZ 
EPZ 06 57 06.2 +IPZ 
w 
+EPZ 14 19 22.3 LP+IPZ -..:i 
I 
LP-IPZ 15 36 51.6 17 -IPZ 
EPZ 22 55 33.8 LP-IPZ 
12 EPZ 04 00 24.6 18 +IPZ 
LP EPZ t\,1 f\f\ '> A A u-. vu C.""S • ""I:  EPZ 
EPZ 04 17 46.3 LP EPZ 
LP EPZ 04 17 44.8 +EPZ 
14 EPZ 12 27 29.5 EPZ 
EPZ 13 12 50.6 LP EPZ 
LP EPZ 13 12 50.8 -EPZ 
+IPZ 17 06 22.0 -IPZ 
LP+IPZ 17 06 22.0 19 -EPZ 
-IPZ 21 29 40.0 EPZ 
Arrival time 
h m s 
21 29 40.0 
21 37 10.4 
22 16 21.8 
22 16 22.0 
23 10 29.0 
23 10 30.0 
05 17 48.3 
05 17 50.0 
19 44 40.0 
19 44 40.0 
07 45 25.6 
07 45 25.6 
01 14 14.7 
n 1  nn n n  ,.. 
Vl Lil VV . O  
01 23 01.2 
07 46 37.0 
14 43 09.8 
14 43 10.4 
17 54 00.2 
22 20 26.0 
03 36 39.9 
08 49 38.7 
Date 
Oct. 19 
20 
Phase Arrival time 
h m s 
EPZ 17 13 48.2 
LP EPZ 17 14 12.8 
+EPZ 17 29 07.1 
-EPZ 17 32 55.l 
+EPZ 17 49 09.6 
-EPZ 18 32 14.3 
+IPZ 18 53 51.1 
EPZ 19 08 29.5 
EPZ 20 11 58.1 
LP EPZ 20 11 57.5 
EPZ 20 32 16.2 
-EPZ 21 01 19.4 
-EPZ 22 08 56.9 
-EPZ 23 46 06.5 
-IPZ 01 50 51.5 
-IPZ 02 25 34.6 
-IPZ 03 47 31.5 
-IPZ 05 55 42.0 
-EPZ 05 56 33.6 
EPZ 06 43 31.3 
LP EPZ 06 43 33.2 
+IPZ 06 58 16.8 
Date Phase ArI'ival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Oct. 20 ESZ 07 08 39.5 Oct. 20 EPZ 12 44 52.0 Oct. 21 EPZ 00 55 48.2 
LP+IPZ 06 58 16.8 LP EPZ 12 44 52.0 EPZ 02 01 01.3 
EPZ 08 10 44.0 EPZ 12 55 50.4 EPZ 02 44 52.5 
EPZ 08 16 35.7 LP EPZ 12 55 51.6 +IPZ 03 23 10.3 
EPZ 08 23 38.6 EPZ 14 53 32.3 EPZ 04 15 42.0 
-EPZ 08 32 12.1 LP EPZ 14 53 33.2 -JPZ 04 31 06.5 
EPZ 08 35 26.4 +IPZ 14 59 09.3 EPZ 06 04 05.0 
EPZ 08 53 36.6 EPZ 16 05 03.0 EPZ 07 03 01.0 
+IPZ 09 04 54.8 LP EPZ 16 05 03.2 -IPZ 08 02 27.3 
EPZ 09 09 14.4 EPZ 16 13 42.4 EPZ 10 09 40.8 
09 13 40.5 16 13 44.0 11 00 29.5 00 EPZ LP EPZ EPZ 
EPZ 09 14 43. 0  EPZ 17 25 45.2 -EPZ 11 15 07.5 
EPZ 11 19 13.5 LP EPZ 17 25 40.8 EPZ 11 18 26. 7 
LP-IPZ 11 19 13.6 EPZ 18 28 10.1 EPZ 12 41 51.6 
EPZ 11 20 22.5 +EPZ 19 24 21.4 EPZ 12 45 51.8 
LP-IPZ 11 20 22.4 EPZ 19 51 22.4 EPZ 15 23 50.0 
EPZ 11 24 42.4 EPZ 21 35 16.0 EPZ 17 35 39. 8 
LP EPZ 11 24 42.4 EPZ 21 38 23.3 +EPZ 18 01 23.2 
EPZ 11 49 05.3 EPZ 22 02 22.6 EPZ 19 31 07. 2 
LP+IPZ 11 49 05.2 EPZ 22 31 35.6 EPZ 19 55 19 . 2 
+IPZ 12 13 51.1 EPZ 23 03 24.6 22 EPZ 00 05 32.5 
LP+IPZ 12 13 51.2 +EPZ 23 37 59.1 EPZ 00 18 08.3 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Oct . 22 LP EPZ 00 18 12. 4  Oct . 23 EPZ 16 01 51. 3  Oct. 24 LP EPZ 10 24 54.8  
-EPZ 00 48 30. 7  LP EPZ 16 01 51 .6 -EPZ 16 05 04. 1  
EPZ 02 50 50. 4  EPZ 16 37 57 .0  EPZ 22 47 43.8  
LP EPZ 02 50 50. 4  LP EPZ 16 36 56 .4  LP EPZ 22 47 44 .0 
-EPZ 04 37 46. 1  EPZ 18 58 01 . 7 25 -EPZ 01 10 57. 1  
EPZ 09 12 21. 0  LP EPZ 18 58 01 . 6  EPZ 01 59 36.6  
LP+IPZ 09 12 20 .8  24 -EPZ 00 15 27. 1  LP+IPZ 01 59 36.8  
-IPZ 10 20 17 .8  -IPZ 01 33 28 .5  EPZ 04 39 20 . 1  
+IPZ 12 06 49. 9  EPZ 02 54 20 .0  EPZ 07 17 56. 1  
w 
19 52 54 .0  02 54 34 . 4  07 17 56 .8  (.Cl +IPZ IXZ LP EPZ 
I 
EPZ 22 32 37.0  LP-IPZ 02 54 20 . 4  EPZ 17 04 36. 8  
LP+IPZ 22 32 37. 2  LP+IXZ 02 54 34 .4  LP EPZ 17 04 37. 6  
23 +IPZ 00 48 38. 4  EPZ 03 11 57. 2 -IPZ 17 09 29.8  
EPZ 01 23 28. 0  LP+IPZ 03 11 56.8  +IPZ 20 59 41. 9  
LP-IPZ 01 23 28. 0  EPZ 03 41 57.9 LP+IPZ 20 59 41 . 6  
EPZ 02 31 24. 6  LP ELZ 03 47 32 .4 26 EPZ 01 12 33.4  
LP EPZ 02 31 24 . 4  +IPZ 05 05 36. 1  LP EPZ 01 12 33. 6  
+IPZ 04 07 09. 7  EPZ 05 40 40. 6  EPZ 03 11 42. 0  
LP+IPZ 04 07 09. 6  LP EPZ 05 40 40.4  LP-IPZ 03 11 42. 4  
+EPZ 05 20 51 . 5  EPZ 06 06 24 . 2  -IPZ 05 03 39. 6  
EPZ 10 23 21 . 5  LP-IPZ 06 06 24 .4  LP-IPZ 05 03 40. 0  
+IPZ 13 14 43 .5  EPZ 10 24 54 .4  EPZ 08 22 45 .5  
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Oct. 26 LP EPZ 08 22 50.4 Oct. 28 -IPZ 15 19 02.2 Oct. 31 +IPZ 06 11 27. 2 
-IPZ 08 38 58.0 LP-IPZ 15 19 02.4 +EPZ 08 14 25.2 
EPZ 08 59 37.7 -IPZ 16 06 25.6 -IPZ 09 44 52.1 
LP EPZ 08 59 38.4 +EPZ 17 08 38.1 +EPZ 11 05 17. 7 
+IPZ 10 17 33.8 EPZ 17 25 57.0 EPZ 11 57 31.0 
-EPZ 13 28 07.0 LP-IPZ 17 25 57. 2 -EPZ 17 41 31.6 
EPZ 13 45 57.4 +IPZ 19 07 25.6 +IPZ 19 36 00.5 
-IPZ 20 52 04.5 +EPZ 23 55 19.6 -EPZ 22 17 34.3 
-EPZ 21 00 20.2 29 EPZ 06 42 03.1 Nov. 01 EPZ 03 21 59.2 
EPZ 22 54 08.6 +EPZ 17 31 51.2 EPZ 03 44 00.5 
LP EPZ 22 54 53.6 EPZ 20 24 50.4 EPZ 11 10 45.5 
27 -EPZ 04 14 10.4 30 -EPZ 00 07 52.5 EPZ 11 13 50.3 
-IPZ 04 36 05.4 EPZ 00 38 57.2 +IPZ 19 08 38.6 
LP-IPZ 04 36 05.2 +IPZ 01 41 14.5 LP+IPZ 19 08 38.4 
-EPZ 14 09 56.3 ESZ 01 51 17.0 +IPZ 20 19 08.0 
-EPZ 16 31 22.2 LP+IPZ 01 41 14.4 LP+IPZ 20 19 07.6 
+EPZ 20 21 09.3 LP EPZ 01 51 02.0 02 EPZ 07 00 45.4 
+EPZ 23 34 32.8 EPZ 02 07 05.6 EPZ 07 40 33.0 
28 +IPZ 05 31 47.4 LP EPZ 02 07 05.6 EPZ 22 40 30.2 
+IPZ 1 4  23 32.6 +IPZ 07 48 06.0 03 EPZ 02 18 29. 0 
EPZ 15 12 22.4 +EPZ 11 30 51.6 LP EPZ 02 18 28.8 
LP-IPZ 15 12 22.4 +IPZ 18 06 56.4 LP EPZ 18 31 23.2 
Date Phase Arrival time Date Phase 
h m s 
Nov. 04 EPZ 01 46 16.4 Nov. 07 EPZ 
EPZ 05 31  05.3 LP EPZ 
EPZ 08 34 08.3 EPZ 
EPZ 08 55 07.5 LP EPZ 
EPZ 09 03 06.5 EPZ 
EPZ 17 30 28.6 08 EPZ 
05 +IPZ 02 34 48.5 LP EPZ 
EPZ 10 49 13.2 EPZ 
EPZ 14 26 24. 2 LP EPZ - 06 -IPZ 00 28 34.1 EPZ 
LP-IPZ 00 28 34.0 EPZ 
EPZ 00 30 41.0 EPZ 
LP EPZ 00 30 42.4 EPZ 
EPZ 03 01 50 .8  EPZ 
LP EPZ 03 01 50.8 EPZ 
EPZ 04 12 31.6 09 EPZ 
EPZ 04 51 00.6 EPZ 
EPZ 10 44 34.1 EPZ 
EPZ 15 28 07.3 LP EPZ 
EPZ 18 46 44.3 EPZ 
LP-EPZ 18 46 44.4 10 EPZ 
07 EPZ 04 25 29.2 LP+IPZ 
Arrival time Date 
h m s 
20 01 03.2 Nov. 10 
20 01 03.6 
21 10 58.7 1 1  
21 10 58.8 
21 30 41.3 
00 21 30.2 
00 21 30.4 
03 29 19.7 
03 29 20.4 
03 49 09.5 
07 59 17 .5 
12 22 17.6 
14 29 12. 2 
15  06 51 . 5  
15 31 17.3 
02 15 58.6 
04 40 45.4 12 
15 38 00.3 
15 38 00.0 
17 38 52.1 
20 50 51. 2 
20 50 51.6 13 
Phase 
EPZ 
LP+IPZ 
EPZ 
LP-IPZ 
EPZ 
EPZ 
EPZ 
+IPZ 
LP+IPZ 
LP IXZ 
+IPZ 
IXZ 
LP+IPZ 
EPZ 
EPZ 
EPZ 
EPZ 
EPZ 
EPZ 
LP EPZ 
EPZ 
EPZ 
Arrival time 
h m s 
22 05 49.7 
22 05 49.6 
00 15 31.6 
00 15 32.0 
02 55 33.8 
03 44 26.2 
07 53 29.5 
19 01 55.0 
19 01 54.8 
19 05 35.2 
19 08 05.6 
19 08 12.5 
19 08 05.6 
1 0  ?1 c::.n ,1 ... .., 4. .&.  ui:1 . �  
19 28  36.4 
19 44 33.0 
02 52 54.5 
09 29 56.4 
21 06 32.8 
21 06 33.6 
23 52 15.3 
23 01 49.8 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Nov . 14 EPZ 06 39 22 . 2  Nov . 19 LP+IPZ 05 05 42 .8  Nov . 21 LP EPZ 23 54 07 .6 
LP-IPZ 06 39 22. 0  EPZ 06 33 47. 6  22 EPZ 01 00 46 .7 
-IPZ 13 11 43. 0  LP+IPZ 06 33 47 .6  LP EPZ 01 00 46 .8  
LP EPZ 13 11 42. 4  EPZ 14 21 57. 2  EPZ 03 49 06 . 1  
+IPZ 16 19 39. 5  LP-IPZ 14 21 57.2  EPZ 06 20 12 .6 
LP+IPZ 16 19 39.2  EPZ 15 39 09. 5  LP EPZ 06 20 12 . 4  
LP EXZ 21 34 37 .2  EPZ 17 24 26 .8  +IPZ 17 21 13 .0  
LP EPZ 21 37 54.0  LP EPZ 17 24 26.8  LP+IPZ 17 21 13.2 
LP IXZ 21 39 03. 9  EPZ 23 05 36 .4  EPZ 20 18 33.5 
lG EPZ 07 04 45 . 7  20 EPZ 13 27 06. 9  23 EPZ 01 52 40 .4  
� 
LP EPZ 07 04 46.0 LP-IPZ 13 27 07.2  LP+IPZ 01 52 40 .0 
17  EPZ 11 22 36 .2  +IPZ 19 01 27.6  EPZ 14 47 11 . 2  
LP EPZ 1 1  23 37. 2 EPZ 19 32 41. 6  EPZ 17 05 22 . 1  
EPZ 18 51 05. 4  +IPZ 20 00 23 . 1  EPZ 21 21 07. 8  
EPZ 23 02 14 .6 LP+IPZ 20 00 23 .2  EPZ 22 32 23 .5 
EPZ 23 04 24.6  21 EPZ 01 29 18 . 9  24 EPZ 15 58 06 . 0  
1 8  EPZ 01 11 12. 3  EPZ 02 41 52. 3  EPZ 23 02 06 .2  
EPZ 12 08 26. 6  EPZ 06 30 19.2  25 EPZ 01 10 17 . 8  
EPZ 20 09 56.0  LP EPZ 06 30 30. 4  EPZ 19 44 48. 6  
+IPZ 22 59 58 . 9  EPZ 23 52 51. 2 LP EPZ 19 44 54.4 
LP+IPZ 22 59 58 . 4  LP+IPZ 23 52 52. 1  26 EPZ 21 20 32. 1  
19 EPZ 05 05 42 . 7  -IPZ 23 54 07. 7  -IPZ 22 08 01.8 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Nov. 26 -IPZ 22 24 23.8 Dec. 01 EPZ 04 31 51.4 Dec. 02 EPZ 05 31 10.0 
27 EPZ 02 41 16.3 -EPZ 06 05 55.6 +EPZ 07 54 53.3 
EPZ 19 01 13.5 +EPZ 07 08 55.6 -EPZ 08 35 55.2 
EPZ 21 27 54.1 EPZ 07 10 29.8 EPZ 15 50 45.2 
28 +IPZ 12 37 50.8 +EPZ 08 06 56.0 03 EPZ 04 35 29.0 
EPZ 12 38 42.2 EPZ 12 12 11.4 LP EPZ 04 35 36.8 
EPZ 13 15 31.6 LP EPZ 12 42 1L6 EPZ 07 50 54.8 
LP EPZ 13 15 43.2 EPZ 13 05 58.0 -IPZ 10 12 06.6 
+IPZ 20 19 05.2 LP-IPZ 13 06 59.2 +IPZ 11 53 32.0 
-IPZ 20 27 53.1 EPZ 14 15 15.6 -IPZ 17 16 32.8 
I 
29 EPZ 01 15 49. 5 LP EPZ 14 15 16.0 -IPZ 20 00 44.2 
EPZ 04 34 06 .2 -IPZ 15 54 16.5 +IPZ 21 10 59.8 
EPZ 14 45 20.8 EPZ 18 59 14.5 -IPZ 22 24 23.5 
EPZ 15 35 14.5 LP+IPZ 18 59 15.6 EPZ 23 02 01.5 
+IPZ 17 07 10.6 LP EPZ 19 15 32.5 LP EPZ 23 02 02.0 
LP EPZ 17 07 10.0 LP IRZ 19 16 20. 9  04 -IPZ 00 14 03.4 
EPZ 20 10 09.6 +EPZ 21 06 10.2 +EPZ 01 35 30.2 
EPZ 20 22 55.4 02 -IPZ 01 09 09.8 EPZ 07 57 39.3 
EPZ 22 08 01.9 EPZ 01 49 40.7 LP EPZ 07 57 40.0 
30 EPZ 21 09 36.6 EPZ 01 55 11.6 EPZ 08 53 02. 3  
+IPZ 22 18 19.8 LP EPZ 01 55 13.5 -IPZ 11 13 28.2 
-IPZ 23 11 16.1 EPZ 04 27 03.7 EPZ 23 37 01.4 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Dec. 04 LP EPZ 23 37 16.8 Dec. 06 LP EPZ 17 53 52.0 Dec. 11 LP EPZ 09 42 28.8 
05 EPZ 01 56 51.0 +IPZ 19 34 12.0 +IPZ 14 12 35.3 
LP EPZ 01 56 53.2 07 EPZ 00 27 15.5 +IPZ 15 31 21.0 
+IPZ 07 05 02.4 -IPZ 05 52 52.6 -EPZ 19 39 15.3 
LP+IPZ 07 05 02.4 LP-IPZ 05 52 52.4 +IPZ 22 32 36.1 
LP+ISZ 07 06 52.8 +IPZ 07 22 36.6 12 -EPZ 01 16 57.0 
-IPZ 09 14 04.2 EPZ 14 52 59.6 -EPZ 01 32 09.1 
LP EPZ 09 14 04.4 LP EPZ 14 53 oo. o  -EPZ 03 45 01.6 
-IPZ 11 45 16.4 EPZ 14 53 49.6 EPZ 04 40 32.0 
LP-IPZ 11 45 16.8 LP+IPZ 14 53 50.8 LP EPZ 04 40 35.2 
� +IPZ 12 14 45.2 08 +EPZ 06 28 36.4 +IPZ 08 27 37.7 � 
EPZ 14 35 14.4 -EPZ 10 14 11.1 +IPZ 12 19 04.0 
-IPZ 18 32 28.3 09 +IPZ 08 59 03.9 +IPZ 15 54 27.0 
-IPZ 19 19 19.1 +EPZ 20 12 27.2 EPZ 16 02 57.6 
EPZ 22 43 40.7 10 -IPZ 07 44 44.5 LP EPZ 16 02 56.0 
LP+IPZ 22 43 41.2 -IPZ 14 42 25.6 +IPZ 16 07 07.7 
06 EPZ 03 11 21.9 -IPZ 14 51 12.1 LP+IPZ 16 07 07.6 
-IPZ 04 05 27.7 -EPZ 15 12 19.0 -EPZ 18 18 50.4 
-IPZ 13 00 43.1 -EPZ 17 49 40.5 +EPZ 18 21 15.5 
+IPZ 17 04 40.0 -EPZ 18 19 10.4 +IPZ 18 48 57.7 
LP+IPZ 17 04 40.0 +EPZ 18 52 51.3 +EPZ 23 09 48.0 
EPZ 17 53 49.4 1 1  EPZ 09 42 28.3 13 -EPZ 04 05 38.2 
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s -·--- -
Dec. 13 +EPZ 05 09 42. 0  Dec . 14 -IPZ 16 30 38. 1  Dec. 16 -IPZ 13 41 53.2  
EPZ 08 01 27.8  -IPZ 18 29 20. 5  -IPZ 15 21 42. 3  
LP EPZ 08 01 28. 0  EPZ 23 47 21 . 0  +IPZ 22 09 59.2 
+EPZ 10 05 00. 6  LP+IPZ 23 47 21 . 6  -IPZ 22 29 50.0  
EPZ 10 59 18 . 5  15 +EPZ 03 59 29. 6  17 -EPZ 01 23 46. 3  
+IPZ 13 58 32. 0  -IPZ 07 23 40. 6  -IPZ 09 29 10.4 
+EPZ 14 18 56.5  -IPZ 07 47 17 .3  -EPZ 17 19 40.2  
-IPZ 15 49 16. 5 -IPZ 08 17 21 . 0  +EPZ 17 22 33 . 1  
+EPZ 17 22 24. 1  -EPZ 09 54 12 . 4  -IPZ 21 38 00. 5  
1 8  09 45. 1  13 07 49. 9  CJ1 EPZ +EPZ +IPZ 23 50 46. 1 
I 
LP+IPZ 18 09 44.8  +IPZ 13 39 13 .9  18 -IPZ 01 26 53. 3  
EPZ 18 14 32. 0  -IPZ 21 19 04. 7  +EPZ 08 41 34 . 0  
LP+IPZ 18 14 33 .2  -EPZ 22 15 52 . 2  +IPZ 12 51 42. 3  
EPZ 18 44 32 . 0  +IPZ 22 49 14. 1 19 EPZ 03 53 47. 0  
LP+IPZ 18 44 32 .0 EPZ 23 17 1 1 .0 LP-IPZ 03 53 46.4 
-IPZ 21 36 51 . 2  16 -IPZ 04 14 51 . 8  LP-ISZ 04 03 3 1 . 6  
14 -EPZ 00 40 35. 1 +IPZ 05 09 44. 3  -EPZ 04 38 32.2  
EPZ 03 26 42. 6  -IPZ 06 38 34 . 3  EPZ 05 30 42.2  
+IPZ 06 02 05. 8  EPZ 08 31 10 . 5  EPZ 05 34 36. 3 
+EPZ 08 14 15. 0 LP EPZ 08 31 10.4 EPZ 07 20 55.0  
EPZ 09 15 33. 5  +IPZ 09 10 08.7  LP EPZ 07 20 53 . 6  
-IPZ 15 24 16.3 EPZ 10 02 34 . 5  -IPZ 08 42 36. 0  
Date Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Dec. 19 EPZ 11 07 29.3 Dec. 20 -IPZ 15 03 29.8 Dec. 22 -IPZ 20 42 37.3 
-EPZ 13 17 26.5 LP-IPZ 15 03 29.6 EPZ 20 54 57.5 
+IPZ 16 30 41.2 -IPZ 17 20 19.6 LP EPZ 20 55 11.6 
-IPZ 17 02 01.0 EPZ 21 40 06.6 +IPZ 21 08 32.1 
-IPZ 17 58 37.4 LP EPZ 21 39 06.8 +IPZ 23 20 33.1 
-IPZ 20 30 22.1 +IPZ 21 59 19. 7 LP+IPZ 23 20 33.2 
-IPZ 21 32 37.2 21 +IPZ 01 22 59.0 23 -IPZ 15 26 14.8 
-EPZ 21 42 49.3 LP+IPZ 01 22 59.6 24 +IPZ 14 47 03.8 
EPZ 23 15 46.5 LP+ISZ 01 33 02.8 -IPZ 21 12 37.2 
LP EPZ 23 16 57.6 EPZ 08 13 36.0 -IPZ 22 07 08.3 
..... 
EPZ 23 20 36.5 -IPZ 12 13 31.1 +IPZ 22 33 54.3 
LP EPZ 23 20 39.6 +EPZ 14 11 36.3 EPZ 22 43 03.2 
20 -EPZ 00 42 26.5 EPZ 20 10 oo . o  -IPZ 23 39 54.3 
+IPZ 02 32 02.0 LP EPZ 20 10 oo . o  25 +IPZ 00 48 02.1 
+IPZ 04 29 55.0 22 +IPZ 13 46 45.2 +IPZ 01 31 27.0 
EPZ 05 17 47.7 +IPZ 14 26 00.0 +IPZ 05 12 07.8 
LP EPZ 05 17 55.6 LP+IPZ 14 26 00.0 EPZ 15 22 11.0 
-IPZ 08 11 06.2 LP-ISZ 14 27 13. 2 EPZ 17 27 29 .5  
LP-IPZ 08 11 06.4 -IPZ 16 54 42.6 LP EPZ 17 27 30.4 
EPZ 08 33 26.0 EPZ 20 29 00.2 -IPZ 18 03 31.9 
LP+IPZ 08 33 26.4 +EPZ 20 39 04.2 -IPZ 19 08 21. 7 
-IPZ 09 57 06.1 -IPZ 20 41 53.4 26 +IPZ 02 53 20.2 
Dute Phase Arrival time Date Phase Arrival time Date Phase Arrival time 
h m s h m s h m s 
Dec. 26 +IPZ 07 12 54.5 Dec. 27 EPZ 15 59 25.4 Dec. 29 +lPZ 15 32 02.0 
-IPZ 14 48 35.7 LP EPZ 15 59 27.6 -EPZ 20 24 01.0 
-IPZ 15 04 57.6 EPZ 16 07 54.8 +IPZ 23 56 02.7 
EPZ 17 08 33. 7 -IPZ 19 43 33.2 30 -IPZ 01 07 29.2 
-EPZ 19 53 37 .1 28 -EPZ 00 28 11.3 -EPZ 07 17 26.0 
EXZ 20 00 04.5 EPZ 01 18 57.5 +IPZ 08 34 07.2 
LP EXZ 20 00 04.0 +IPZ 02 10 37.7 -IPZ 09 17 09.8 
EPZ 22 24 30.3 +IPZ 03 07 59.4 LP-IPZ 09 17 10.6 
27 EPZ 00 02 02.4 +IPZ 06 08 14.0 -IPZ 10 51 53.1 
� 
EPZ 02 40 38.4 +IPZ 07 09 40.0 -IPZ 11 30 37.4 
LP EPZ 02 40 38.8 EPZ 08 54 50.3 -IPZ 11 37 24.6 
-IPZ 06 32 13.5 +IPZ 14 09 30.0 -EPZ 14 53 01. 3 
-IPZ 07 50 56.4 +IPZ 16 34 14.7 EPZ 15 45 01.6 
+IPZ 09 43 24.1 EPZ 20 11 44.6 LP+IPZ 15 45 02.0 
-IPZ 09 50 23.4 -IPZ 20 46 55.4 EPZ 16 19 57.6 
EPZ 12 27 11.8 LP-IPZ 20 46 55.6 LP EPZ 16 19 58.8 
LP EPZ 12 27 15.2 EPZ 23 11 47. 7 31 +IPZ 02 19 07.0 
EPZ 12 38 00.5 29 EPZ 10 03 19.5 EPZ 03 08 12.2 
LP EPZ 12 38 12.8 -IPZ 13 03 05.7 +IPZ 04 33 46. 1  
EPZ 12 48 22.0 LP-IPZ 13 03 05.6 EPZ 07 00 31.2 
LP EPZ 12 48 25.2 -IPZ 13 34 26.0 LP EPZ 07 00 33.2 
-EPZ 15 32 11.5 +IPZ 14 33 54.6 -IPZ 12 27 31.1 
� 
00 
Date 
Dec. 31 
Phase 
-EPZ 
+IPZ 
+IPZ 
LP EPZ 
-IPZ 
Arrival time 
h m s 
13 00 22.3 
16 26 51.0 
18 43 51. 7 
18 43 52.0 
22 31 53.7 
Table 2. A/D conversion of input voltage. 
Input volt 
Hexadecimal 
number 
+10 FFF 
+ 9 F33 
+ 8 E66 
+ 7 D99 
+ 6 CCC 
+ 5 coo 
+ 4 B33 
+ 3 A66 
+ 2 999 
+ 1 sec 
0 800 
- 1 733 
- 2 666  
- 3 599  
- 4 4CC 
- 5 400 
- 6 333 
- 7 266 
- 8 199  
- 9 occ 
- 1 0  000 
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Table 3 .  Li st of the 40 earthquakes. 
Da ta Origine time Geographic Depth Magnitude Epicentral Azimth 
U T C coordinates Region distance 
No . Date h m s Latitude Longitude (km) (Mb)  (Ms ) (degree)  (degree) 
1 0 1 /05 08 08 07 . 7  53 . 1 63  S 9 . 638  E Southwest of Africa 10 G 5 . 7  5 . 4  20 . 9 7 2  1 2 3 . 239 SW 
2 0 1 / 10 22  1 6  2 2 . 7 5 2 . 989 S 9 . 5 1 7  E Southwest  of  Africa 10 G 5 . 2  2 1 . 1 5 9  1 23 . 307  SW 
3 0 1 / 1 5 20 1 7  3 1 .  4 2 1 . 369 S 1 70 . 327  E Loyalty Islands 1 46 6 .0 83 . 054  4 5 . 305 SE  
Region 
4 02/ 1 3  1 9  08 20 . 5  1 4 . 227 S 16 7 . 3 1 5  E Vanuatu Islands 206 D 5 . 7  89 . 108 50 . 068 SE 
5 02/20 09 16  02 . 5  2 1 . 1 22  S 70 . 1 1 6  W Near Coast of  33 N 5 . 7  5 . 0  7 7 . 1 26 64 . 266 SW 
CJl Northern Chile 
6 03/02 03 1 4  4 1 .  8 5 1 . 678 N 1 5 6 . 936  E Kamchatka 1 18 D 5 . 6 1 46 . 560 9 1 . 767  SE 
7 03/05 08 25 08 . 7  26 . 565  S 1 7 8 . 285 E South of Fij i 6 1 3  5 . 3  79 . 9 1 6  36 . 846  SE 
Islands 
8 03 / 1 4 1 6  55 52 . 9  30 . 070 S 1 7 6 . 559 W Kermadec Islands 42 5 . 4  6 . 1  7 7 . 548 3 1 . 5 2 1  SE 
Region 
9 03 /26  22 06 57 . 6  7 . 1 25 S 7 1 . 638 W Western Braz il 609 D 5 . 8  9 0 . 789 6 7 .  672  SW 
10 03/30 08 53 53 . 2  26 . 194  S 132 . 767  E South Australia 10 G 5 . 8  5 . 8  66 . 805 7 7 .  087 SE 
1 1  05 /26 1 8  40 44 . 2  2 1 . 8 1 9  S 1 7 9 . 079 W Fij i Islands 583 G 6 .  1 85 . 093 35 . 607  SE 
Region 
1 2  05/26 19  06 15 . 9  20 . 1 90  S 1 7 8 . 860 E South of  Fij i 538  G 6 . 4  86 . 233 3 7 . 86 1  SE 
Islands 
13  06/ 14 03  50  25 . 6 57 . 873  S 23 . 384 W South Sandwich 33 N 5 . 9 5 . 0  28 . 7 1 1  80 . 445 SW 
Islands Region 
14 06/ 19 20 01 4 3 . 5 30 . 224 S 1 7 8 . 085 W Kermadec Islands 33 N 5 . 7 5 . 4  7 7  . 1 06 3 2 . 805 SE 
15 06/25 20 27 4 5 . 1 3 7 . 265 N 1 1 6 . 499  W Southern Nevada 0 5 . 5  4 . 2 1 45 . 790  35 . 008 SW 
1 6  06/28 05  03  4 7 . 4  20 . 037 S 1 76 . 056  W Fij i Islands 2 1 1  G 6 . 1 87 . 44 7  3 3 . 235 SE 
Region 
1 7  06/29 15  00 13 . 9 28 . 002 S 1 7 7 . 873  W Kermadec Islands 1 0  G 5 . 3  5 . 1 79 . 3 1 2  3 3 . 130  SE 
Region 
18  06/29  2 1  4 7  59 . 6  5 . 336  S 29 . 539 E Lake Tanganyika 20 D 5 . 2 5 . 4  63 . 896  1 68 . 840 SW 
Region 
19  09 / 1 3  09  28 24 . 4  60 . 79 7  S 3 6 . 7 7 9  W Scotia Sea 10 G 5 . 8  6 . 1 3 1 .  1 64 66 . 388 SW 
20 09 / 1 3 15 1 7  2 1 . 0  3 1 .  827  S 1 7 9 . 937  W Kermadec Islands 2 1 5  G 5 . 9  7 5 . 1 7 9  34 . 0 1 3  SE 
Region 
2 1  09 / 1 4 00  05  54 . 5  23 . 368 S 1 7 9 . 1 02 E South of  Fij i 549 5 . 2 83 . 1 98  3 6 . 890 SE 
Islands 
22 09 / 1 8 12 19 18 . 8  52 . 528 S 25 . 899 E South of  Africa 10 G 5 . 1 1 7 . 5 76  1 5 1 .  5 1 5  SW 
23 09/22  16  1 5  05 . 8  6 .  7 16 S 1 30 . 427  E Banda Sea 1 23 D 5 . 6  84 . 037  86 . 793  SE 
24 09/23 05 56 1 9 . 7 7 . 469 S 128 . 509 E Banda Sea 1 3 7  5 . 5  8 2 . 645 88 . 304 SE 
25 09/ 30 22 30 00. 1  3 7 . 300 N 1 1 6 . 307 W Southern Nevada 0 5 . 5  4 . 5  145 . 784 35 . 286 SW 
26 10/03 09 34 32 . 3  5 2 . 279  S 13 . 506 E Southwest of  Africa 10 G 5 . 3  4 . 5  20 . 632 1 30 . 228  SW 
27  10/0/+ 02 00 08 . 0 2 . 982 N 1 2 8 .036 E Halmahera 106 G 5 . 8  9 2 . 2 2 1  9 2 . 526  SE 
28 10/ 1 6  19 25 00. 0  3 7 . 220 N 1 1 6 . 462  W Southern Nevada 0 5 . 6 1 45 . 739 3 5 . 037  SW 
29 10/ 1 7  07 32 5 1 . 3  5 . 272  S 1 3 1 .  432 E Banda Sea 67 6 . 3  85 . 745 86 . 382 SE 
30 10/ 18  22 09 3 1 .  7 5 . 63 1  S 109 . 99 7  E Java Sea 643 G 5 . 7 7 7 .  7 73 106 . 403 SE 
J l  10/ 20 06 4 6  09 . 9  28 . 1 1 7  S 1 76 . 36 7  W Kermadec Islands 29  G 6 . 6  8 . 1  7 9 . 4 9 1  3 1 . 786 SE 
Region 
32 10/ 2 1  1 1  02 59 . 9  2 7 . 802 S 1 7 6 . 467  W Kermadec Islands 33  N 5 . 7  5 . 9  79 . 780 3 1 . 942  SE 
Region 
33 10/ 23 02 18 5 1 . 8  15 . 5 70 S 1 6 7 . 5 6 1  E Vanuatu Islands 1 60 G 5 . 7  8 7 . 889 49 . 458 SE 
34 10/ 25 20 47 01 . 8 1 7 . 663 S 1 68 . 1 35 E Vanuatu Islands 3 1  G 5 . 8  5 . 9 8 6 . 03 7  4 8 . 336 SE 
35 10/28 15  1 1  23 . 3  30. 48 1 S 60. 1 82 E Atlantic-Indian Rise 10 G 5 . 6  5 . 5  40 . 1 9 4  1 5 1 . 99 1 SE 
36 10/ 28 17 18 1 7 . 9 30. 497  S 60.06 1  E Atlantic-Indian Rise 10 G 5 . 4  5 . 1 40 . 1 58  1 5 2 . 1 45 SE  
37  10/30 01 28  54 . 5  2 1 .  702 S 1 76 . 6 1 6 W Fij i Islands Region 1 88 G 6 . 4  85 . 709 3 3 . 394 SE 
38 1 1 /08 03 24 30. 0 54 . 1 7 1  S 6 . 239 E Bouvet Island Region 10 G 5 .0 2 1 . 1 74 1 1 6 . 999  SW 
39 1 1 / 1 1  18 57 1 2 . 4 48 . 6 78 S 3 1 . 1 54 E South of Africa 10 G 5 . 7  5 . 8  20. 625 1 64 . 034 SW 
40 1 1 / 1 4 1 6  00 00. 0 3 7 . 100 N 1 16 .  048 W Southern Nevada 0 5 . 8  4 . 5  145 . 53 7  35 . 546 SW 
s 
No. 1 .;.. 1 
, 0 8 h 1 2m 1 6s 
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